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TRAVELLING    LIFE-APPARATUS 

Sir,— The  accompanying  drawings  re- 
present a  travelling  life-apparatus,  the 
intention  of  which  is,  to  combine  in  one 
expeditious  travelling -carriage  every 
means  which  can  contribute  toward  the 
salvation  of  the  lives  of  shipwrecked 
mariners. 

it  consists  of  a  life-boat  gun  for  heav- 
ing lines — a  catamaran  for  clearing  surfs 
— and  a  carriage  for  the  conveyance 
thereof;  which  last  can  be  used  for  the 
transportation  of  anchors  and  cables, 
scaling-ladders  for  cliffs,  and  in  war  for 
defence  of  the  coast.  It  might  also  be 
Used  for  the  purpose  of  accompanying 
armies,  and  enabling  them  to  cross  rivers ; 
uniting,  in  one  machine,  the  baggage- 
wasgon,  pontoon,  and  gun-carriage. 

The  models  (of  which  the  accompany- 
ing ,are  correct  drawings)  have  been 
already  laid  before  several  of  the  public 
boards;  and  I  have  been  endeavouring 
fin*  these  two  years  to  get  it  adopted,  but 
without  success. 

An  invention  on  such  a  subject  should 
not  be  kept  a  secret,  particularly  at  this 
stormy  season  of  the  year,  when  the 
dangers  of  our  coast  are  so  much  aggra- 
vated, and  call  so  loudly  for  every  means 
which  can  be  used  to  ameliorate  the 
horrors  of  shipwreck.  Will  you,  then, 
assist  me  in  giving  it  additional  publi- 
city, by  recording  it  in  the  pages  of  your 
valuable  Periodical? 

I  am,  Sir,  yours  obliged, 
Henry  Duncan  Cunningham. 

Gosport,  March  29,  1830. 

P.  $.—  I  shall  be  much  pleased  to  see 
my  machine  noticed  by  some  of  your 
French  subscribers.  I  am  informed,  they 
are  at  present  forming  stations  along 
their  northern  coasts. 

Description  of  the  Engravings* 

.  Fig.  1  is  the  life-carriage  with  its  ap- 
pendages, ready  for  travelling.  The  in- 
terior construction  of  the  boat  A  A  may 
he  understood  by  the  dotted  sectional 
View :  ff  is  a  platform  parallel  with  the 
line  ol  floatation,  which  is  taken  when 
the  boat  is  fully  manned  and  equipped. 
From  this  platform  are  tubes  which 
Communicate  with  the  water,  through 
the  bottom.     There  are  two  of   these 


tubes  between  each  thwart,  one  upon 
each  side,  and  close  to  the  keel,  and  by 
them  any  water  the  boat  snips  runs  out 
again.  But  to  enable  they  boat  to  free 
herself  as  soon  as  possible,  increased 
buoyancy  is  given  by  all  the  parts  not 
occupied  by  the  rowers  and  setters,  being 
fitted  in  with  a  casing  of  wood,  flush 
with  the  thwarts,  and  covered  with  fine 
painted  or  oiled  duck.  The  boat  is  on 
the  dimensions  of  a  10-oared  cutter.  A 
hollow  copper,  or  tin  gun- wale  streak,  is 
carried  round  the  outside,  capable  of 
holding  several  gallons  of  air.  By  these 
precautions,  the  danger  of  swamping  is 
entirely  removed,  and  the  difficulty  of 
capsizing  so  great,  as  to  permit  the  boat 
to  right  when  the  keel  is  nearly  parallel 
with  the  surface  of  the  water.  The  mid- 
ship tubes  are  advantageously  employed 
for  the  purpose  of  weighing  or  carrying 
anchors,  the  fall  being  led  through  them 
to  a  windlass  also  placed  amidships. 

On  the  hindmost  axletree  of  the  car- 
riage are  two  levers,  of  which  G  is  one. 
The  head  of  the  bolt,  or  linch-pin,  is  co 
constructed  as  to  form  the  fulcrum  to 
another  large  lever  B,  equal  to  the  two 
smaller  ones  G  G.  The  linch-pin  is  re- 
presented by  the  dotted  figure  at  C.  The 
parallelogram  which  hides  it  from  view 
is  the  end  of  one  of  the  magazines  for 
supplying  ammunition  to  the  carro- 
nade  0,  intended  to  heave  lines  to  ships 
in  distress.  By  means  of  the  levers  the 
boat  is  attached  to  the  carriage,  and 
they  are  so  proportioned  as  to  allow  one 
man  at  each  small  lever,  and  two  men 
at  the  large  one,  to  heave  the  boat  up. 
The  ends  are  secured  by  the  rope  F,  and 
the  ring-bolt  cf;  b  and  a  are  slings  at- 
tached to  the  boat.  A  belter  idea  of  the 
formation  of  the  carriage,  &c.  may  be 
conceived  by  fig.  2. 

The  process  of  working  the  apparatus 
is  this: — In  attaching  the  boat  to  tlte 
carriage  the  latter  is  wheeled  over  the 
former,  and  the  slings  in  the  sides  ajia 
stern  of  the  boat  hooked  to  the  levers, 
which  are  then  hove  down  and  secured* 
The  whole  operation  might  be  done  in  jt 
few  minutes,  and  in  a  reversed  manner, 
with  the  same  speed.  .  .  * 

The  gun  is  used  by  withdrawing  the 
linch-pin  C,  thus  detaching  the  shaft  % 
from  the  fore-axletree,  the  end  of  which^ 
being  allowed  to  go  upon  the 
prevents  recoil.    A  line  is  then  fire& 
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a  communication  established  between 
the  ship  and  the  shore— if  the  distance 
is  great,  by  means  of  the  life-boat,  but 
if  through  much  surf  by  the  catamaran, 
which  would  in  that  case  be  the  safest 
mode. 

There  are  many  parts  of  the  coasts  of 
England  which  crnsist  of  long  flat  bays, 
in  every  part  of  which  ships  are  liable  to 
go  on  shore,  or  be  in  distress ;  for  in- 
stance, White -Sand  Bay,  near  Ply- 
mouth, which  extends  for  ten  or  twelve 
Utiles.  Now,  a  life-apparatus  cannot  be 
Stationed  at  every  pim  of  this  distance ; 
Consequently,  the  only  way  which  such 
ftjftacecanbe  supplied  effectively,  is  to 
hare  a  machine  which  can  be  transported 


to  any  part,  and  any  distance,  with  fa- 
cility and  speed. 

Suppose  a  life-machine,  on  this  plan, 
were  stationed  at  Looe,  and  a  vessel  is 
observed  to  be  in  distress  in  the  middle 
of  the  bay.  The  carriage  would  be  dis- 
patched with  all  expedition,  and  in  s 
short  time  arrive  at  the  fpot.  But,  in 
the  interim,  the  ship  has  gone  on  shore, 
and  in  such  a  situation  that  the  only 
way  of  communicating  is  by  means  of  a 
rope.  In  a  few  minutes  the  boat  is  de- 
tached from  the  carriage,  the  gun  brought 
in  operation,  and  a  line  having  beenr 
fired,  the  people  are  taken  out,  by  means' 
of  the  catamaran,  before  the  re&et 
goes  to  pieces.    Many  other  examples 
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might  he  adduced,  which  will  appear 
evident  to  those  who  are  acquainted  with 
g»e  dangers  of  a  sea-coast. 

finally,  for  war  and  defence  of  the 
©oast,  this  apparatus  would  he  eminently 
useful.  Suppose  each  intermediate  coast- 
guard station  were  furnished  with  a  life- 
carnacre,  and  that  an  attack  from  boats 
were  anticipated  at  any  point,  by  means 
of  signals,  a  brigade  of  guns,  served  by 
the  station  men,  might  in  a  short  time 
be  formed,  sufficiently  strong  to  repulse 
even  a  very  serious  attack.  Again,  in 
the  event  of  an  army  campaigning  in  a 
couutry  intersected  by  rivers;  and  of 
their,  requiring  not  only  artillery,  but 
means  to  pass  the  aforesaid  rivers,  a  bri- 
gade of  these  machines,  with  flat-bot- 
tomed boats,  would  answer  the  purposes 
of  both.  By  heaving  lines  across,  a  float- 
ing bridge  might  in  a  short  time  be  con- 
structed, thus  superseding  the  use  of 
pontoons.  The  guns  of  the  carriages 
might,  if  required,  be  employed  to  cover 
the  landing. 

The  Catamaran, 

The  catamaran  consists  of  two  copper 
boats,  strongly  joined  together,    as    in 
feg.  4.    Between  them  is  an  iron  cradle 
(see  fig.  3).     D  D  is  the  interior  view  of 
one  of  the  boats;  A  A  is  one   of  the 
frames  of  the  cradle,    furnished  at  the 
bottom  with  a  flat  iron  sledge,  and  slid- 
ing freely  in  the  slides  B  B.    The  bot- 
*'     is  grated,  and  upon 
ds  :   his  weight  being 
How  the  line  of  floata- 
3  of  gravity,  and  the 
i  opposition  to  each 
ity    of   upsetting    is 
>ved. 

in   is  represented  in 

but  when  it  takes  the 

slides    up,    and  the 

n    a    level    with    the 

bottom  of  the  boals,  its  passage  over  sand 

or  shingle,  when  being  beached,  is  very 

easily  effected. 

After  the  line  from  the  gun  has  taken 
effect,  the  catamaran  is  hauled  off  by 
those  on  board,  another  rope  attached 
to  it  being  held  by  those  on  shore. 
^  The  catamaran  will  hold  two  or  three 
fiersous,  and  is  placed  or  carried  in  the 
life-boat  when  the  machine  is  travelling. 
jjjf„used  at  night,  a  light  may  be  attached 
to  it, as  in  the  life-buoy. 
e   *  H.D.C. 


LUMINOUS    APPEARANCE   OP  THE   SKA. 

Sir,— In  your  fifteenth  vofume,  Cbforj}|i| 
Macerone  and  Mr.  Von  Egmonl  gaVe1 
some  account  of  the  luminous  appear-, 
ance  of  the  sea,  as  observed  by  them  ; 
and  since  every  piece  of  information 
concerning  natural  phenomena  may  be 
serviceable  to  those  who  desire  to  inves- 
tigate truth,  you  will  perhaps  consider' 
the  following  as  worthy  a  place  in  your 
Journal : — 

From  Tanoor,  on  the  Malabar  coast, 
to  Trivanderam,  a  distance  of  above  800 
miles,  there  is  a  fine  back- water,  running 
parallel  to  and  at  a  distance  of  from  an  - 
hundred  yards  to  three  miles  from  the 
sea,  which  while  in  some  places  it  has 
the  appearance  of  a  narrow  rivulet,  at 
others  opens  out  into  noble  lakes  several 
miles  in  extent.  This  back-water  receives 
the   contents  of  the  numerous  streams 
and  rivers,  which  descend  from  the  range 
of  ghauts  in  the  interior,  and  during  lhe> 
monsoon  has  communications  with  the 
sea  every  two  or  three  miles,  the  greatet 
number  of  which  are,  however,  bloeke4 
up  with  sand   during  the  dry  months; 
the  whole  of  the  neck  of  land  which  so* 
parates  the  inland  waters  from  the  ocean- 
being  but   a   bank  of  sand,   evidently: 
thrown  up  during  a  long  course  of  years, 
by  the  opposing    action  of  the  violent 
and  numerous  mountain  torrents  coming 
in   contact   with    (at   that    season)    the, 
equally  raging  sea.     Having  said  thus\ 
much  in  explanation,  I  shall  merely  ex- 
tract the  remainder  from  my  journai^r^ 

"  Jan.  26,  1833.— In  passing  between 
Cranganore  and  Cochin,  the  water,  wher*v 
ever  struck  by  the  oars, or  a  fish  happened 
to  glide  along,  presented  a  more  luminous 
appearance  than  I  have  ever  before  will 
nessed.  In  our  passage,  repeatedly,  tout 
for  a  few  yards  only  at  a  time,  a  kind  oft 
unctuous  oily  substance,  of  the  greatest' 
brilliancy,  appeared  to  be  stirred  up  hjp 
the  oars,  and  floated  on  the  surfacerof 
the  water,  continuing  to  shed  its  light  tar 
the  space  of  at  least  half  a  minute,. ip. 
that  the  succession  of  circles  of  thiVsnbn 
stance,  caused  by  the  dip  of  the  oars  in 
the  wake  of  the  boat,  had  the  mostftrilr 
liant  appearance.  On  the  hand  beftjgf 
dipped  into  it,  it 'became  immediate^ 
lighted  up  as  if  rubbed  over, with  phb.C 
phorus,  and  had  the  property  of  giving  ft 
luminous  appearance  for  a  few  dettbhere 
to  clothes,   wood,   or  whatever  els'e^ff 
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carpe  in  contact  with.  The  tracks  of  the 
ns^' darting'  from  the  head  of  the  boat 
as  itT approached  them,  could  easily  be 
traced  by  the  brilliant  appearance  of  the 
water  which  tbey  put  in  motion. 

ki  Feb,  3. — In  coming  down  the  back- 
water I  saw  the  same  appearance  as  be- 
fore mentioned  ;  but  the  water  appeared 
like  liquid  sheets  of  blue  and  green  fire, 
from  the  reflection  of  the  moon  which 
was  nearly  at  the  full ;  no  one  who  has 
not  seeu  it  can  imagine  the  brilliant 
appearance  it  exhibited." 

Yours  obediently, 

Bbrgein. 

Sural,  October  1, 1834. 


THK  LONDON  AND  BIRMINGHAM 
RAILWAY. 

A  correspondent  at  Tring  writes  to  us  as 
follows: — "  The  excavation, for  the  Lon- 
don and  Birmingham  Railway,  through 
Tring-hill,  is  proceeding  rapidly.  Mr. 
Townsend,  the  contractor,  has  upwards 
of  900  men  employed,  besides  a  great 
number  of  horses.  It  is  expected  they 
w*ll  intercept  the  '  Bulbourne  springs* 
when  they  get  deeper.  These  springs 
at  present  come  directly  into  the  Grand 
Junction  Canal.  There  is  only  one  fault 
til  be  found  with  the  work  in  this  neigh- 
bourhood, and  that  is  the  steepness  qf 
the  banks,  they  being  only,  for  the  exca- 
vations, hi  the  ratio  of  nine  inches  hori- 
zontal to  one  foot  perpendicular.  In  the 
event  of  a  sharp  frost,  this  ground,  which 
is  a  sort  of  chalk-rag,  will  slake  down 
like  lime,  aud  will  consequently  be  a 
great  nuisance,  after  the  road  is  finished. 
The  banks  of  the  Grand  Junction  Canal, 
in  die  deep  cuttings  collateral  with  the 
railroad,  are  more  than  one  to  one,  yet 
the  slips  which  have  occurred  after  a 
sharp  frost  have  been  prodigious/' 

'  The  observations  of  our  correspondent 
on  the  disproportionate  character  of  the 
cuttings,  seem  well  deserving  the  atten- 
tion of  the  Directors  and  their  Engineer. 

.-Some  months  ago,  the  Directors  of- 
fered* by  public  advertisement,  a  pre- 
mium of  Cue  Hundred  Guineas  for — 
lj*|£ljhe  strongest  and  most  economical 
'--"yof  rail ;  2d,  The  best  construction 
|lr  pj  pedestal ;  and  3d,  The  best 
^of  t#miiec.tiug  the  rail  aud  chair, 


and  also  the  latter  to  the  stone-block  at 
wooden  sleeper;  it  being  provided  thato 
no  rail  way- bar  should  weigh  less  than 
50lbs.  per  single  lineal  yard.  A  great* 
many  plans  were,  in  pursuance  of  lhi# 
advertisement,  sent  into  the  Directors? 
and  the  whole  were  referred  by  them  t& 
the  examination  of  three  very  competent 
judges,  Mr.  Barlow,  Mr.  Wood,  and  Mr. 
Rastrick,  with  a  request  that  they  would 
report  which  of  the  several  plans  ap- 
peared entitled  to  the  premium.  The 
report  of  these  gentlemen  was  to  this 
effect, — that  no  one  of  the  patterns  or 
plans  fulfilled  the  conditions  required  by 
the  advertisement,  but  that  "  the  form  of 
rail  shown  in  model  No.  8,  with  its  chair, 
and  the  mode  of  fixing  the  rail  to  the 
chair  (according  to  the  chair  pattern 
No.  3,  and  model  No.  8),  is  that  which 
the  Committee  consider*  the  best,  as  re- 
spects the  two  first  conditions  of  the  ad* 
vertisement;  and  that:  the  method  of 
fixing  the  chair  to  the  stone-block,  shown 
in  model  No.  5,  is  that  which  they  con- 
sider best,  as  respects  the  third  condition 
of  the  advertisement."  The  Directors 
have,  therefore,  come  unanimously  to 
the  resolution,  "  that  they  would  not  be 
justified  in  giving  the  premium  for  any 
one  individual  pattern  or  plan,  but  that 
the  sum  of  701.  should  be  presented  to 
the  inventor  of  model  No.  8,  and  the 
sum  of  351  to  the  inventor  of  No.  5." 

We  beg  to  invite  the  inventors  of  the 
models  No.  8  and  No.  5,  to  favour  us 
with  descriptions  of  their  respective  in- 
ventions, Cor  insertion  iu  our  publication. 
It  would  be  satisfactory  to  the  other  com- 
petitors to  be  made  acquainted  with  those 
modes  of  construction  which  have  been 
preferred  to  theirs ;  aud  the  publication 
of  them  might  very  possibly  be  the  means 
of  bringing  forward  a  better  plan  than 
any  that  has  yet  been  offered. 


CHILDREN    CHIMNEY-SWEEPERS. 

Sir, — I  am  desirous  to  caution  the  pub- 
lic against  an  expedient  which  is  now 
diligently  practising  by  the  master 
chimney- sweepers  who  employ  climbing 
children,  to  deter  housekeepers  fromge* 
uerally  employing  inaciiiuery.  ThfeY. 
lend  themselves  without  any  seeming  re- 
luctance, to  ah  order  for  the  machine0; 
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but  then  they  mafce  use  of  Smart's. 
Qla$s*s  has  been  described  in  the  Mecb. 
M»£-  (No.  582),  and  is  perfectly  suited 
to  iis  purpose,  and  does  no  injury  to  the/ 
efriyiney.  But  the  machine  they  use 
consists  af  a  number  of  iron  tubes,  which 
do  not  fit  into  each  oiber»and  are  merely 
strung  upon  a  cord.  When  thrust  up, 
this  siring  of  tubes  forms  itself  into 
singles  against  the  sides  of  the  chimney, 
and  the  edges  of  the  tubes  seriously  in~ 
jure;  the  pargetting  and  brick-work. 
Besides  this,  though  I  have  seen  a  great 
many  of  these  machines  about  of  late,  1 


have  not  seen  one  the  brush  of  wbkbf 
was  at  all  capable  of  cleansing. 

Once  more,  then,  I  do  entreat  your 
readers  to  employ  no  chimney-sweeper 
who  keeps  a  climbing  boy  ;  and  not  to 
suffer  any  other  than  Glass's  machine  to 
be  used  in  their  houses— at  least  until 
some  better  instrument  shall  be  mad* 
public. 

1  am,  Sir, 

Your  obedient  servant, 
Archibald  Rosier. 

is,  New  Boawell.court,  LincoIir«-inn, 
March  26,  1835. 


t|N«Ui*R    0Y9&AULIC   PHENOMENON. 


!3j.l. 


Ife.  * 


"Th*  fttottmt  of  fluid*,  ftrnl  Hie  friction  and  otU«r 
QMMtft  by  whtab  it  w  impede,  form*  oneof  tb« 
mast  elaborate  and  abstruM  branch**  of  matht- 
flifitlcal  philosophy."  Profo*$or  Milliru/ton. 

Sir, — White  some  comparative  trials 
Were  being  made  between  some  engines 
belonging  to  the  London  Fire  Establish- 
ment, opportunity  was  taken  of  ascertain- 


ing the  effect  of  a  short  cylindrical 
branch-pipe,  which  is  represented  in  the'- 
accompanying  drawing,  rip;.  J.  It  con- 
sisted of  a  straight  metal  cylinder,  twette1 
inches  long,  closed  at  the  top  by  a  flat 
brass  cap,  having  a  circular  opening  in' 
its  centre,  seven-e'ghths  of  art  inch  in' 
diameter.    Previous  to  the  employment' 
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•%$&  >IMMl  ©*  br**eh*pipe,  I  bad  fore- 
teld  an  unfavourable  result,  from  the 
hiteffo$qce  of  opposing  currents,  imt 
oflj&L  Aipfess  I  was  by  no  means  pre- 
pafeftibc  what  followed,  which  was  of 
so  wr>aor4inary  a  nature  as  to  surprise 
aJl^Ue  persons  who  witnessed  the  pheno- 

When  the  engine  first  began  working, 
a  jet  of  water  seven-eighths  tf  an  inch 
in  diameter  issued  from  the  aperture  in 
the  cap  of  the  branch-pipe,  but  as  soon 
as  life  men  got  into  full  work,  the  stream 
of  wafer  diminished  in  size,  and  appeared 
to  correspond  very  nearly  witb  that  de- 
livered by  a  five-eighths  nose- pipe. 

Q*i  a  elose  aad  careful  examination, 
k  was  found  that  the  jet  of  water  did  not 
mmk  excetdjhe  eighths  of  an  inch  in 
diamteT)  aud  that  it  issued  without 
touching  any  part  of  the  aperture  in  the 
&p! 

This  effect  U  represented  as  taking 
place  ift  the  section,  tig.  2,  which,  as  well 
W  fig.  1,  is  drawn  on  a  scale  of  two 
inches  to  a  foot.  Fig.  3  is  a  section  of 
the  aperture  in  the  cap  of  the  branch- 
pipe,  with  the  jet  of  the  full  size,  which 
shows  very  accurately  what  took  place. 
The  stream  of  water  appeared  to  be  very 
n>ueh  pinched  all  round ;  it  presented  a 
somewhat  irregular  surface,  and  was  very 
much  divided  at  the  end  of  its  range. 

In  tig.  3,  I  have  endeavoured  to  repre- 
sent the  currents  which  would  appear  te 
be  concerned  in  producing  this  singular 
effiscl;  it?  seem*  as  if  the  particles  of 
wate* 'Staking  against  the  flat  surface  of 
tta  cap  wer*  deflected  towards  the  oru 
nee  from  all  sides,  and  pinched  the  jet 
so.  as  to  cause  the  contraction  that  was 
observed  to  take  pJace, 

In  using  braneh.pipee  of  tbe  usual 
taper  form,  when-  particles  of  air  escape 
with  the  jet  of  water  from  tbe  nose-pipe, 
a  loud  popping  sound  is  always  produced  J 
but  with  the  cylindrical  branch,  the  noise 
ill  such  ease  produced  was  strikingly 
different,  being  a  sharp  cracking  or  snap* 
ping  sound- 

^ Apparatus  of  a  similar  kind  to-  the 
ajove,  baa  been,  tried  before,  but  the 
singular  phenomenon  I  hare  described 
a^pe^rs  to  bave  escaped  observation. 

*  j^be  issue  of  fluids  from*  apertures  of 
vajiqns  kind*,  under  tbe  influence  of 
gjiav^afcica  alone,  witb  tbe  nature  of  the 
cu^^^e  supposed  to.  exist,  have  been  in* 


vestigated  by  Newton,  Bernoulli,  Ven- 
turi,  and  many  others,  hut  the  nature, 
and  properties  of  jets  urged  r>y  great 
pressure,  does  not  appear  to  have  occu- 
pied much  attention. 

This  subject  offers  a  wide  field  for  in* 
vestigation  ;  I  shall  avail  myself  of  the 
occasional  opportunities  kindly  afford*  4 
me  of  examining  this  matter,  and  com- 
municate such  new  facts  as  may  be 
elicited. 

Jn  the  mean  time,  should  any  of  your 
numerous  correspondents  have  ha^  the 
opportunity  of  noticing  any  facts  hearing 
upou  this  particular  branch  of  science,  f 
shall  he  most  happy  to  be  made  ac- 
quainted with  the  same  through  tbe 
medium  of  your  pages. 

I  remain, 

Yours  respectfully, 

Wm.  Baddellt. 
London,  March  18,  183*. 


PRACTICAL    HINTS    TO    COAI^CONS^ERSL 

Sir,— The  degree  of  beating*  power 
possessed  by  coal  varies  with  almost 
every  separate  locality.  Some  kinds  give 
much  flame,  others  but  little;  the  varia- 
tion depending  on  the  relative  propor* 
lions  of  hydrogen  and  carbon.  Both  the 
Staffordshire  and  the  Cannel  coal  con- 
tain, especially  the  latter,  a  greater  pro- 
portion of  hydrogen  than  any  other, 
and  therefore  give  a  larger  flame,  and 
are  quicker  in  burning.  The  Newcastle* 
Yorkshire,  much  of  the  coal,  in  tbe 
neighbourhood  of  Manchester;: and  some 
other  places,  possess  a  email er  proportion 
of  hydrogen  to  their  cajbon^and.  conse- 
quently afford  less  flame,  b if t  are  more 
lasting.  The  anthracite*  or  stone  coal, 
large  beds  of  which  have  lately  bet* 
found  in  South  Wales,  is  composed  aU 
most  solely  of  carbon,  and  burns  without 
flame. 

All  the  kinds,  however  they  may  dif* 
fer  in  their  burning  quality,  are  espe* 
cially  adapted  to  some  useful  purpose"*, 
indeed,  it  is  scarcely- possible  to  appro* 
ciate  to  its  full  extent  tbe  immense: 
value  of  coal,  its  uses  are  so  various  and 
important.  The  mere  bringing  it  tq  tj»e 
surface  for  sale  is  supposed,  by  weil«r 
informed  persons,  to  employ.  con$taiij|£ 
more  than  50,000  individuak^and  t^ 


Digitized  by 


Googk 


8 


MR.    BKSMY i    »*W   VHEOBY   OF   PBVIIOK* 


qwuttity  delivered  annually  from  (be 
GNtUpits  of  Great  Britain  to  exceed 
30,000,000  of  tons,  the  value  of  which, 
at  those  points,  may  he  fairly  estimated 
at  above  10,000,000/  sterling.  More 
then  6,000,000  of  tons  alone  are  calcu- 
lated to  be  consumed  yearly  in  making 
iron.  The  coal  brought  into  the  port  of 
^London,  during  the  last  twelve  months, 
exceeded  2,000,000  of  tons,   the  cost  of 


which  to  the  eonsMtteT*  >;m»stafrfc|*ft 
amounted  to  at  least  •  a*  tusmfupodad* 
sterl incr.  1 1  is,  perhaps,  -not  jpossiblei t %a 
ascertain,  with  any  great  exactness? i the 
annual  profit  derived  by  tbe<cammurcity 
from  the  various  uses  of-  coal:;  but/ iff  it 
were  stated  at  50,000,000  steeling*  >it 
would,  probably,  be  far  under  the  (*«twtt 
amount.  .-..., 

U.G.Ric 


ON    MR.  EXLEY's  NEW  THEORY  OF  PHYSICS. — BY   BENJAMIN    CHEVERTON,   ESOft 


Sir,— I  beg  to  resume  my  reply  to  Mr. 
Exley,  by  noticing  his  observations  which 
apply  to  my  strictures  on  his  theory  of 
physics,  and  to  crave  indulgence  for 
some  further  remarks  to  which  it  has 
given  occasion. 

Mr.  Exley  complains,  that  though  I 
foave  passed  encomiums  on  his  theory  of 
physics,  %4  yet  still  Mr.  Cheverton  thinks 
it  a  premature  attempt,  although  it  may 
he  ultimately  successful.  Now,  if 
[' ultimately']  successful,  why  prema- 
ture?" Precisely  because  1  cannot  ad- 
mit that  it  is  at  present  successful.  There 
k  a  slight  distinction  here,  which  it  is 
proper  to  observe.  1  do  not  say  that  it 
is  premature  to  make  the  attempt,  what- 
ever I  may  think  of  the  attempt  itself. 
Let  me  illustrate  my  meaning.  The 
-Hue  doctrine  of  the  planetary  motions 
was,  in  the  days  of  Copernicus,  merely 
att  hypothesis,  whose  probability  was 
founded  only  on  its  simplicity,  strength- 
ened by  analogy.  However  proper  it 
may  have  been  to  promulgate  that  sys- 
tem, it  was  premature  and  unconvincing, 
because  mathematical  science  was  not 
t&ett  sufficiently  advanced  to  cope  with 
Jftuthe'  difficulties  in  the  way  or  its  de- 
ibortstratiou ;  nor  were  the  data  then 
procured,  ^hioh  were  absolutely  neces- 
sary to  be  kftounh,  ere  it  could  be  consi- 
dered any  thing1  better  than  a  rational 
conjecture.  Yet  this  attempt  was  ulti- 
mately successful  in  the  hands  of  New- 
Cfeft,  attd  could  then  no  longer  be  consi- 
dered as  premature,  beca use  the  fulness 
of  Uime  had  arrived — in  the  perfection  of 
knowledge,  atfd  in  the  attainment  of  the 
p**p require  materials— when  the  philo* 
sjft&er  couid  present  the  theory  so  com- 
plete' in  all  its  parts  and  proofs,  as  to  force 
tto  unhesitating  conviction  of  its  truth. 
*ft'to<ftg»f4  to  Mr.  Exley's  theory  of 


physics,  it  may  possibly,  in  fuiure  tittle* 
be' established  by  all  the  evidence  of 
which  the  subject  is  susceptible,  but  at 
present  it  must  be  considered  as  premti* 
/fere— probable,  but  not  certain— ratiottaij 
but  not  convincing,  and  very  proper  (0 
be  made  known,  whatever  ntay  be  its 
fate;  because,  if  held  loosely  and  p¥$i 
visional  ly  as  an  hypothesis,  to  be  eoft* 
firmed  or  confuted  by  further  research** 
made  with  a  view  to  that  objettt}  it 
must  prove  highly  useful  in  either  4*407 
"  Any  hypothesis,"  says  Dr.  HtfUiteJS 
"  which  possesses  a  sufficient  degree'ief 
plausibility  to  account  for  a  numbered! 
facts,  helps  us  to  digest  those'  facts^Co* 
bring  new  ones  to  light,  and  to  ttit^in 
experiment  a  cruris  for  the  benefit  of  ftttor* 
inquirers."  ™nq 

But  Mr.  Exley  is,  very  naturally,"  net 
satisfied  with  this,  by  no  ineavsY  Nufr&P 
vourable  estimate  of  his  theory;'  ''If* 
says, "  Now,  if  the  writer  does,  with  Wfy 
indeed  believe  that  the  numerous  «xphl* 
nations  of  phenomena  which  I4itt*e  tt&> 
duced  are  really  in  accordance  with  the 
theory',  then  he  must  allow  it  is  toOtfre* 
mature;  we  cannot  too  soon  getiiW*>ti*i0 
right  path,  or  obtain  a  suitable  guided* 
Mr.  Exley  must  necessarily  4>nttftKin3l 
stronger  conviction  of  the  truth  Of  fh4a 
system  than  it  is  possible  any  ooe'etee* 
can  receive.  He  must,  there iW;  tforote 
it  strange,  and  perhaps  inconsistent  i« 
me,  that  while  I  admit  it  «ray  te<i$re0i 
able  to  nature  to  a  large  extent,^' ##«$ 
her  processes  have  hitherto  been  tr*C«dj 
I  profess,  notwithstanding,  tooohsider  it<a$ 
being  premature,  that  is,  ineomftotevattft 
as  yot  withoutsufficientdemonstmti6ili"ft 
is  true,  different  minds  require  difietefM 
degrees  of  evidence;  but  1  fear  the1  $*teri* 
tific  world  generally  will  not,  -w&ii^MfV 
Exley, "  be  fully  satisfied  that'ltotfdlWJP 
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esfAsJmaagtaaify  4he  several  phenomena 
kfccbMpistnjf^eleotricky,  galvanism,  mag- 
nttbfrf  iaanfd  ?  eJectro-niagnetisni . ' '  Pbe- 
Btf*]e3i»sirftay£eeiHainly  be  explained,  but 
ipljsiwbnm  ingenious,  inexact,  and  iucon* 
tlusivjeieortftfif  way*  as  not  lo  bring  con- 
viction testae  mind.  It  is  not  enough  to 
Ibimihat  tbiugs  may  take  place  in  such 
and  such  a  manner,  but  we  want  to  feel 
assured' that  they  cannot  happen  in  any 
other.  We  want  a  confluence  of  proofs, 
converging  in  lines  from  different  direc- 
tions* ere  we  can  entirely  banish  doubt. 
We  want  the  "  Instanti®  cruris,"  of  which 
£aconv*p«aks,  '*  to  decide  the  question, 
fey  {ejecting  all  the  causes  but  one." 
%» adopting  exclusively  the  method  of 
lh<MH«t-hemaUeian8  in  strict  synthetical 
ihrpiy  Mr.  Jgriey  has  precluded  himself 
S&jom*rihat  more  satisfactory  analytical 
fpoef.  .He  has  adopted  certain  prin- 
cia^es*  and  by  av  course  of  reasoning, 
Bftr&y 'mathematical,  erected  thereon  a 
#©odiy  .structure ;  he  has  wrought  out, 
l|y  dint  of  excessive  thought,  the  various 
cen4)gwations  which  the  elements  should 
af sonnet;  and  for  proof  that  this  is  the 
t#ri$»hle  system  of  nature,  he  appears  to 
ieJw#elely.on  the  accordance  of  pheno- 
mena 4*  observed,  with  what  should  take 
pifece?  *a  educed  from  his  theory.  He 
gftftsnins<  out  the  processes  of  nature,  a 
priori,  and  seems  to  think  that  the  only 
/fittujfed:  evidence  is  their  confirmation, 
&&#tfe#W?ii  by  recorded  experiments.  It 
ajrtst  ha- ,aek©\v4edged  that  proof  of  this 
J^ftd«h*s  great  value,  and  when  so  ex  leu - 
sJ?lf|5W»  in  the  present  instance,  ought  to  ' 
ctoainiftud  •  very  respectful  attention.  I 
aft  fleib; aware  that  even  the  Newtouiau 
s^f^efiirican  -cite  iu  its  favour  any  other 
anfecws,  rot>  evidence;  but  then,  evidence 
uf^fthisj  sort  is  susceptible  of  degrees 
I&ftfjffftg: .hetween  very  wide  extremes, 
a#fd  tto  dtrength  is  in  proportion  to  the 
ti#§ra, feeing  definite  and  tangible,  to  the 
ajfeflBceief  postulates  in  the  place  of  phy- 
siiJaj.T^xjOfBs,  and  to  the  paucity  of  minor 
%fje/iie»4s«  Now,  Newton's  fundamental 
ffjnjslples  tare  facts  and  truths.  Gravi- 
U^y*PM*Kfea?tcvfir  may  be  its  occult  cause 
ffelrHfelift^yootbesis  concerning  which  is 
fUfj^y^m  founded),  is  a  quality  which 
t#n)fiaib»mfi'. immediately  to  our  notice; 
a#4<hfl>  law  of  its  action,  to  the  extent 
ofote^dreaeitig  in  some  ratio  with  the 
inMeafctwof  distance,  is  demonstrable  by 
a*in#r|injetjt|  whilst  the  chain  of  reason* 
lng  is  connected  with  mathematical  prin- 


ciples, which  are  the  laws  and  conditaaas 
of  certain  motions  and  powers  or  force* 
Here  then  is  something  to  appeal  to  osv 
an  undoubted  reality,  cognisable  by  outn 
senses,  and  scru table  to  our  reason. 
Well  may  this  distinguished  philosopher 
say,  **  I  do  not  devise  hypothesis."  Wheny 
however,  we  turn  from  matter  in  thee 
mass,  which,  in  its  entireties,  in  its  ac- 
tions and  in  its  laws,  is  perceptible,  tap 
matter  in  its  constituent  atoins,  which,  in 
all  these  particulars  is  inscrutable,  we 
seem  to  travel  beyond  the  verge  of  our 
faculties  and  the  confines  of  certitude. 
Hence,  in  the  very  nature  of  things,  any 
theory  concerning  the  intimate  constitu- 
tion of  bodies,  must  be  .comparatively 
defective  in  the  strength  of  evidence 
which  can  be  adduced  for  it,  as  being 
more  or  less  necessarily  founded  on  jptos* 
tula  res;  and  its  explanations  of.  pheno- 
mena must  be  more  or  less  vague  an4 
unsatisfactory,  as  those  postulates  are 
more  or  less  conformable  to  the-siraplih 
city  and  analogy  of  nature..  Thetmese 
circumstance,  therefore,  of  those  expla- 
nations being  in  accordance.  wit4iv  a; 
theory,  apart  from  the  qualities  of  that 
theory,  goes  only  a  pan  of  the  way,*t«. 
establish  its  truth,  or  to  redeem  it  from 
the  character  of  being  premature;  for 
rival  and  opposite  theories,  aB<l  there* 
have  been  many  such,,  severally  present 
their  explanations  and  accordances, 
though  they  cannot  all  he  .right* - 

If,  tlten,  there  be  such  inherent  diffi? 
cullies  in  the  case*  what  ought  X<*  to 
done  to  give  a  theory  all  the  evidence 
for  its  truth  of  which  the  euhjecti  will 
admit.  It  should  be  pursued;  and  traced 
with  as  refined  and  exact,  a  syaifceajeoasj 
possible,  until  cases  shall  he  fuutfd>»fefe& 
shal  1  incontrovertihly  flo w  frrni* . i&Wt 
principles,  but  which  are  not.ai'f>pasent 
found  in  nature,  and^whioh  ahtil<l)ft<*C 
that  delicate  and  particular  kind*  whiek 
would  render  it  very  remarfcabte>  if  .tkeff 
could  be  accounted  for  in  any  otftf* 
manuer.  Let  experiments  be., then ,«& 
stituted  to  see  whether  the  effect&rean  fcej 
brought  about  by  natural  ofwe^kmli^Mfc 
the  manner  indicated  by  the  thear^H  jfe 
proportion  to  their  <nuuiber>>  an4  iQ'rik& 
peculiar  conjuncture  of  oi renins tanoefti 
which  shall  characterise  t&Gseo  ojtfesy 
will  the  theory  gain  in-  eredjife  aiJJtdlq 
evidence  of  this  sind  is  m\y  iliM&illdutttte 
oerdance*  which*  as  before  exj^inftd,  a*- 
not  wholly  satisfactory  in  mere  kypothesti, 
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since  for  a nght  we  know  the  phenomena 
may  otherwise  be  equally  well  accounted 
for.  H  is  requisite,  therefore,  to  hare 
evidence  derived  if  possible  from  expe- 
rinmta  cruris.  For  instance,  Mr.  Ex- 
ley's  system  is  inconsistent  with  the  hy- 
pothesis which  now  so  much  prevails,  of 
the  modulatory  nature  of  light.  Now  if 
experiments  could  be  devised,  whose  re- 
sults should  render  this  supposition  im- 
possible to  he  true,  the  field  would  be 
greatly  narrowed  in  favour  of  his  scheme. 
Again,  philosophers  are  divided  on  the 
question  of  the  materiality  of  light,  calo- 
rie, and  other  of  the  ethereal  or  impon- 
derable elements,  as  they  have  been 
Called.  Now,  if  it  could  be  indisputably 
proved*  that  these  are  not  merely  certain 
properties  of  bodies,  the  evidence  in  be- 
half ol  his  system  would  be  immensely 
strengthened."  On  the  other  hand,  it 
should  he  observed,  that  these  experi- 
ments^ though  if  in  favour  of  it,  would 
not  be  wholly  conclusive,  yet,  if  unfa- 
vourable, would  be  decisively  fatal.  If 
it  could  be  further  proved,  that  these 
elements  are  under  the  influence  of  gra- 
vity, il  would  furnish  a  fact  highly  fa- 
vourable and  important.  There  is,  there- 
fore, much  to  be  done,  according  to  my 
conception  of  what  belongs  to  a  philo- 
sophic estimate  of  things,  before  Mr. 
Kxley's  system  can  he  regarded  in  any 
ether  light  than  an  hypothesis ;  or  if  it 
must  be  called  a  theory,  before  it  will 
lose  the  character  of  being  premature, 
k»  respect  (but  in  that  respect  ouly)  to 
the  present  slate  of  knowledge. 

Let  me,  however,  do  Mr.  Exley  the 
iussiee  to  say,  that  there  is  nothing  in 
W  theory,  nor  in  the  present  state  of 
science,  to  entitle-  any  one  to  pronounce 
confidently  that  it  is  founded  in  error- 
it  can  only  be  said  that  k  rests  on  u** 
eerMintiee,  and  that  he  has  not  yet  suf- 
fleierK  evidence  for  its  truth  to  justify 
the  confidence  which  he  manifests  of  his 
betcig  •*  in  the  right  path.1'  The  pos- 
tulates to  which  he  requires  our  assent 
ere  neither  fanciful  nor  improbable,  nay, 
there  is  every  analogy  in  their  favour. 
1  say  nothing  here  of  the  metaphysical 
part  of  the  scheme,  as  net  touching  its 
real  merits,  but  on  which  I  shall  have 
to  say  something  presently.  Let  us  pass 
these  postulates  under  review. 

{{.)  Matter  generally,  perhaps  uni- 
versally, is  known  to  he  acted  on  by 
gravity,  or  rather,  to  act  in  a  certain 


manner  which  we  call  attra^tee*  a»£ 
under  the  governance  of  a  eerfca*i  fow> . 
Mr.  Exley  asks  us  to  admit  the  exist**** 
of  the  same  foree  acting  among  the 
atoms  at  insensible  distances,  and  regu- 
lated by  the  same  law.  Here  is  siuv 
pltcity  as  well  as  analogy,  for  all  other 
kinds  of  attraction,  ail  the  specific  sorts 
invented  to  account  for  particular  classes 
of  phenomena,  are  superseded  by  the  ger 
lieraltty  of  this  postulate.  Here  U  Hiar 
plicity  in  both  its  meanings,  as  the  op* 
posit e  of  multiplicity  and  also  of  com* 
plexity.  (2.)  Repulsion  between  bodies 
is  known  to  exist ;  he  asks  us  to  admit 
the  same  in  respect  to  the  atom*,  and 
subject  to  a  law  similar  to  that  of  grs* 
vity.  Here  the  law  draws  more  oa  our 
imagination  than  the  quality,  inasmuch 
as  tltere  is  not  the  same  presumptive 
proof  as  in  the  case  of  gravity,  arhdug 
from  its  existence  in  other  circumstances* 
Still,  if  the  materiality  of  light  and  ca- 
loric be  admitted,  there  are  certain  expe> 
riments  which  will  countenance  the  sup*, 
position.  (3.)  Impenetrability  must  e*» 
ist  somewhere  and  somehow ;  he  asks  . 
us  to  admit  of  spheres  of  repulsion,  whiek 
at  their  centres  are  impenetrable  to  each 
other,  but  only  on  account  of  repulsiea 
being  infinite  thereat,  because  ol  ifce 
law  of  its  increase.  That  is  to  say,  ifo 
spheres  of  repulsion  are  mutually  pene* 
trable,  but  their  centres  cannot  coincide* 
There  is  nothing  improbable  in  this  sup* 
position.  ]  t  has  long  been  thought,  thai 
the  particles  of  body  are  net  in  eoHtaok 
(4.)  The  foree  of  attraction  fmuat  beJeng 
to  something,  and  in  some  sort  .of  way;  - 
He  asks  us  to  admit  the  ew*tene*of  a* 
indefinitely  extended  sphere  of  aAtrae* 
tion,  as  eucompassiug  and  resting  en*,*  • 
sphere  of  repulsion,  both  together  oerot, 
posing  an  atom  of- mattes.  Here.*** 
form  or  manner  is  mere  gratuito>uethaa 
tike  forces  and  their  coombo*  law*  &tuM 
the  simplicity  of  the  idea,  ia  which  k  iev 
much  superior  to  Boscovich's  eooceptieejei 
rather  recommends  itself  than  does  via* . 
lence  to  our  reason.  Whether  there  he 
any  ceniral  solid  particle  to-  whteh  theee 
spheres  belong,  that  is,  whether  there  be  = 
any  substratum  to  these  forces^  any  ene* 
stance  more  occult,  of  which  they  are  die 
sensible  properties,  or  whether  they  have 
of  themselves  an  independent  kekig  re- 
lated only  to  space,  are  metepjiysjeul  >. 
subtleties  which  ere  left  to  the  reader  Je ; 
judgment  as  not  being  a  part  of  the  phjfe 
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sjealabeory.  Mr.  Exley's  owu  opinion 
Uio  favour  of  the  latter  supposition, 
which  removes,  as  1  conceive,  all  sub- 
stantial difference  between  him  and 
the  idealists;  hut  I  shall  notice  this 
point  again.  (5.)  There  must  exist  per 
inanenily  essential  differences  in  the 
elements,  of  matter,  else  transmutation, 
uncertainty,  and  casualty  would  prevail, 
a nd  individuality  and  identity  would  he 
lost  i  he  asks  us  to  admit  of  a  variety  in 
the*  extent  of  the  spheres  of  repulsion, 
and  in  the  intensity  of  their  forces  at  a 
given  distance  from  their  centres.  He 
cannot  well  ask  for  less,  the  other  points 
being  granted.  (6.)  The  difference  in 
the  elements  must  be  very  great,  either 
in  kind  or  degree,  since  there  are  those 
which  are  called  imponderable,  and 
apfear  not  to  obey  the  influence  of 
gtavity :  he  asks  us  to  admit  of  a  very 
great  difference  merely  in  the  forces 
of  the  atoms,  but  sufficient  to  pro- 
(Juee  a  chasm  and  separate  them  into 
two  classes,  the  common  and  the  more 
euhtileaorts  of  matter.  This  supposition 
appears  to  have  more  simplicity  than 
analogy  on  its  side,  for  it  does  not  ac- 
cord with  that  continuity  in  things  con- 
natural, which  every  where  prevails; 
and  yet  to  imagine"  a  difference  of  the 
aUMUsin  kiod,  such  as  W0U14  be  marked 
by  the  presence  or  absence  of  the  pro- 
perty of  gravitation,  would  perhaps,  on 
the*  whole,  be  lees  reasonable;  for  we 
hare  a  better  warrant  to  devise  a  law,  or 
tefrtagiae  variations  in-  the  intensity  of 
a  |mey  than  to  invent  qualities.  J  n'tbe 
former  case,  we  are  on  the  search  for  that 
which  we  knew  must  exist,  but  of  which 
we  do  not  know  its  exact  terms,  or  we 
n?edtfy  tint  which,  is  already  known ; 
but  in.  tike  taster  case,  we  create  entirely 
an*w,  and  assist  our  ignorance  with  a 
fresh*  category  of  things.  The  spirit  of 
this  observation  may,  however,  be  carried 
toaiar,  as  will  be  presently  shown.  Its 
propriety  is  manifest  only  within  the 
great  divisions  or  kingdoms  of  nature ; 
and  it  is  a  want  of  sound  discrimina- 
tion in  saeh  points,  and  of  an  enlarged 
and  enlightened  view  and  estimate  of 
things,  which  mark  the  mathematical  in 
contradistinction  and  in  opposition  to  the 
philosophical  spirit  of  investigation. 

-The  reader  has  now  before  him  the 
fundamental  principles  embodied  ii>  Mr. 
EatieyVtwo,  and  only,   postulates,   to 


which  his  assent  is  required,  ere  the  aw 
thor  proceeds,  by  a  most  elaborate,  inge* 
nk> us,  and  admirable  course  of  reason  vug, 
to  construct  thereon  his  hold  and  remark* 
able  theory  of  physics.  1 1  will  he  proper* 
however,  to  give  them  in  his  own  lan« 
guape,  together  with  the  corollaries:-* 

"  Postulate  1.  Let  it  he  grunted  that 
an  atom  ol  matter  consists  of  an  indefi- 
nitely small  sphere  of  repulsion,  which  is 
the  central  part  of  an  indefinitely  ex* 
tended  concentric  sphere  of  attraction ; 
and  that  its  force  on  the  centres  of  other 
atoms  every  where  within  the  com  pass  of 
its  action,  varies  inversely  as  the  square  of 
its  dis'ance  from  the  centre,  being  at* 
tractive  at  all  points  beyond  the  sphere 
of  repulsion,  and  repulsive  at  all  pointa 
within  that  sphere. 

"  Corollary  1.  At  the  surface  of  the 
sphere  of  repulsion  there  is  neither  at- 
traction nor  repulsion,  hut  an  opposition 
to  an  approach  or  to  a  separation ;  at  all 
other  concentric  surfaces,  the  sun**  or 
total  forces  are  equal :  for  these  surface* 
are  directly  as  the  squares  of  their  dis- 
tances, and  the  forces  are  inversely  as  the  * 
squares  of  those  distances;  hence  the 
compound  ratio  is  that  of  equality* 

"  Cor.  2.  Hence  the  force,  at  the  centre 
of  an  atom,  is  equal  to  the  sum  of  all  the 
forces  in  any  spherical  surface,  whose 
centre  is  that  of  the  atom. 

"  Pos.  2.  Let  it  be  granted  that  atom* 
may  differ  from  each  other,  in  the  radii 
of  the  spheres  el  their  repulsion*  and  ha 
their  forces  at  a  given  distance  from  thek 
centres." 

Every  Newtonian  who  conceives  of 
gravity  as  being  an  inherent  property  ef 
matter,  and  ia  not  content  to  base  hie 
principles  solely  en  the  physical  -feat* 
consents  to  all  that  is  difficult  in  Mr, 
Exley's  theory,  and  need  not  be  startled 
at  the  form  in  which  the  article  of  his 
belief  is  there  presented  to  hi*  notice? 
for,  led  by  the  authority  ef  names,  and 
the  influence  of  commonly  received  opi- 
nions, he  has  already  drawn  on  his  ima- 
gination to  a  greater  extent  than  he  is 
probably  aware,  and  quite  enough,  if  he 
be  consistent,  to  warrant  his  ad  mining 
the  postulates  therein  advanced.  Whe- 
ther he  can  go-  farther,  and  admit  their 
sufficiency  to  explain  all  the  phenomena* 
of  nature,  is  another  question  ;  but  on  a* 
narrow  scrutiny  into  the  reasons  of  his 
own  faith,  he  will  find  that  a*  ia  not  en* 
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fitted  to  reject  them  on  the  ground  of 
their  being1  speculative,  and  that  his 
being1  indisposed  to  receive  them,  must  be 
referred  rather  to  the  novelty  of  their 
position  and  application,  than  to  the 
essential  points  they  involve ;  or,  what  is 
still  more  likely,  to  their  being  as  yet  in 
want  of  the  blazonry  of  authority. 

The  more  cautious  Newtonian,  who, 
whatever  he  may  imagine,  has  no  belief 
ulterior  to  the  mere  fact,  that  bodies  do 
gravitate;  and,  like  his  master,  regards 
(his  as  the  sufficient  corner-stone  of  the 
system,  as  a  science,  may  be  allowed  to 
entertain  more  philosophical  considera- 
tions on  which  to  suspend  his  acceptance 
of  this  theory.  Yet  he  would  do  well  to 
remember,  that  the  link  which  connects 
the  heavens  with  the  earth  is  analogy ; 
that  it  is  by  inference  only,  even  from 
the  email  and  insignificant  things  which 
kte  within  his  control,  he  extends  his 
Conclusions  to  objects  mighty  and  en- 
tirely beyond  his  reach,  even  the  pheno- 
mena of  worlds;  and  that  the  coincidence 
and  accordance  of  observations  and  ap- 
pearances with  theory,  do  but  confirm 
(irresisnbly,  it  is  true)  a  principle  which 
is  analogically  derived  —  the  universal 
existence  of  gravity.  Faith,  or  a  ralional 
estimate  of  probabilities,  enters  more 
largely  into  the  staple  of  science,  and  of 
what  is  called  demonstration,  than  many 
are  aware  of,  or  at  first  sight  are  inclined 
to  admit.  Thus  we  believe,  and  have 
good  grounds  in  the  analogy  and  con- 
sistency of  things  to  believe,  that  the  in- 
fluence of  gravity  is  universal ;  but  the 
universality  is  not  a  fact,  it  is  only  an 
inference  from  facts.  For  aught  we  can 
show  direct  proof  for  the  affirmative, 
gravitation  is  not  a  universal  condition 
of  things,  not  even  within  our  own  world. 
Jn  truth,  the  more  energetic  elements 
have  every  appearance  of  being  exempt 
from  such  control ;  and  if  this  be  the 
case,  in  regard  to  some  sorts  of  matter, 
it  is  possibly  true  of  the  celestial  bodies. 
Or  each  of  these  bodies  may  have  its  own 
proper  gravity,  each  varying  from  the 
Others  in  intensity  and  in  its  law,  and 
in  such  a  manner  that  its  sphere  of  in- 
fluence may  be  so  circumscribed,  that 
tfeey  shall  have  r.o  appreciable  action  on 
ca£h pother.  The  peculiarities  of  their 
mfyions  trrasf,  in  either  case,  be  referred 
#sWe  otfier  physical  causes,  producing 
sttiHfcr  fesalts  to  those  which  flow  from 


the  assumed  cause ;  but  the  tnatbemjajr^ 
cal  truths,  it  should  be  obsei-vei)^  as  ap- 
pertaining to  the  system  of  celestial  \tyfir 
chanics,  would  remain  untouch^dy  *£ 
ceiving  only  a  new  application  to  a  dif- 
ferent physical  construction  of  the f|A)j& 
verse,  just  as  the  mathematical  properties 
concerned  in  the  science  of  optics  remain' 
the  same,  whether  we  adopt  the  hypo- 
thesis of  the  undulation,  or  of  the  emVr 
nation  of  light.  Such  are  aniOng  $• 
possibilities;  but  we  have  every  redsity 
to  believe  that  all  bodies  do  gravita*& 
and  with  unlimited  influence  in  regard 
to  space;  or,  in  other  words,  that  t&£ 
force  of  which  we  have  direct  experience^ 
is  identical  with  that  which  regulates  \\iq 
motions  of  the  heavenly  bodies,  inas- 
much as  it  would  be  gratuitous  and  un> 
philosophical  to  imagine  the  existence,  oj 
any  other.  We  have  only  to  suppose 
that  it  acts  according  to  the  same  law 
which,  by  another  course  of  reasoning,  is. 
known  to  obtain  in  the  planetary  mo- 
tions, and  then  all  observations  and  ap- 
pearances will  accord  with  the  idea,  tha£ 
the  terrestrial  and  celestial  force  is .  one 
and  the  same,  and  has  the  same  mecha- 
nical cause,  if  it  have  any  cause  which; 
is  mechanical.  Or  else,  instead  of  reason-, 
ing  from  the  earth  to  the  heavens,  we  may 
infer,  that  bodies  fall  to  the  ground  for  the 
same  reason  that  the  sun  and  planets  tenet 
to  each  other.  In  either  case  there ,  is  a 
link  of  strict  demonstration  wanting,  wbioft 
is  filled  up  with  analogical  and  pHikC 
sophical  considerations.  In  regard,  how? 
ever,  to  the  theory  of  the  planetary  rncv 
lions,  as  involving  the  existence  of  & 
centripetal  -force,  and  of  a  law  of  -de* 
crease  proportional  to  the  square  of  the 
distance,  a  more  complete  demonstration, 
is  certainly  possible.  The  first,  or  ma* 
tbematical  part  of  the  proof,  is  founded 
on  certain  geometrical  consideration^ 
which  establish  the  necessary  existence 
of  such  force  and  such  law  as  an  ab* 
stract  truth,  and  render  their  existence, 
in  point  of  fact,  inevitable,  if  observa- 
tions and  appearances  accord  with  "tl^ 
conditions  of  the  problem;  and  thisajL 
cordance  forms  the  second  or  physical 
part  of  the  proof.  Now  the  matUejnajj 
tical  and  the  physical  theme  must  ne| 
cessarily  run  out  into  numerous  ram(pj» 
cations,  which,  if  the  theory  be  ^tryjj^ 
must  all  be  counterparts  to  *a<*V:£™^h$ 
but  the  tracing  and  proving  these ^wj^^ 
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work  of  considerable  time  and  difficulty. 
TWe^  eSritlence  therefore  was,  and  is  in 
all  Snch  cases,  progressive  and  accumu- 
lative,afrid  the  demonstration  is  not  com* 
jjfete  till  the  last  step  has  been  taken. 
In  the  mean  time,  the  philosopher  has  to 
exercise  his  judgment,  to  value  the  evi- 
tffence,  to  estimate  the  probabilities,  to 
strike   the  balance,  and  to  believe   ac- 
cordingly.    He  would  not  have  shown  a 
rational  philosophic  faith,  had  he    re- 
fused his  assent  to  the  Newtonian  sys- 
tem, even  in  the  state  in  which  it  was 
ftft  by  Newton ;  and  inexcusable  would 
jpr  have  been,  if,  because  of  certain  ano- 
malies and  uncertainties,  he  had  made 
Ho  efforts  to  strengthen  or  weaken  the 
evidence  for  its  truth.     Now  the  circum- 
fctances  are  parallel  in  regard  to    the 
theory  in  question,  both  in  the  analogi- 
cal and  physical  parts  of  the  argument ; 
aftit  the  Newtonian    philosopher   espe- 
cially should  be  disposed  to  admit,  what 
ffce;  simplicity  and   analogy  of  nature 
I$£ch  us,  that  a  force  may  obtain  among 
tfie;  atoms  of  matter,  acting  at  insensible 
Instances, which  maybe  identical  with  the 
ftotyer  of  gravitation;   and  that  a  theory 
gyountfed  on  that  supposition,  and  the  as- 
sumption of  same  law  of  action,  has  only 
tc^'iitldoce  an  extensive  accordance  there- 
WJJn  of  observations  and   experiments, 
Jtf'drder  to  furnish  strong  evidence  for 
ftS^trutli.    He  will  merely  carry  his  own 
fc^tjiods  of  procedure  into  another  re- 
gftSti/bf .investigation.    His  faith  at  first 
^m  necessarily  be  weak,  just  as  it  hap- 
pened at  the  first  teaching  of  his  own 
rfb^trfae  concerning  the  heavens ;  but  it 
w ift -strengthen  as  the  evidence  for  the 
trntli  of  tlie  system  increases,   and  it 
mm  ultimately  advance  even  to  a  moral 
6£rt£&tyv  although,  as  in  the  parallel 
C&ffi  lA"/ms  own  theory,  there  may  be  a 
cmsttr  which  only  analogy  can  fill  up. 
rff(,jiifesetft   such    confidence,    I    must 
Sj^m  repeat,  would  be  premature;  and 
I "^dtfld  also  not  be  understood  to  say, 
tfta¥ait  is1  probable  the  theories  of  the 
nftftfftms  of  matter  in  its  masses  and  in 


iinrtV  will  at  any  time  be  equally 
certify  for  that  would  be  inconsistent 
ifftiF'&bat  was  advanced  in  a  former 
p£ft|ffajpW,  concerning  the  natural  in- 
g^tatimtv  of  the  latter  phenomena. 
TO^clSnslaerations,  however,  which  have 
""""id^tlnder  review,  should  weigh  with 
Tfewtdnian  not  to  close  his  mind  to 
ArfHBtiBiT  at1  tne  very  threshold  of  in- 


quiry, and  to  moderate  his  expectation* 
of  the  kind  and  of  the  degree  of  evi- 
dence which  any  theory  of  physics  can 
adduce. 

(To  be  continued  in  our  next,) 


SAFETY    APPENDAGE     TO     RAILWAY- 
CARRIAGES. 

Sir, — Of  the  various  accidents  which 
occasionally  happen  on  railways,   those 
caused  by  waggons  being  thrown  off  the 
rails  by  sticks  or  stones  laying  across  or 
on  the  rails,   are   the  most   numerous. 
Being  on  the  Stockton  and  Darlington 
railway  a  few  weeks  ago,  I  saw  an  in* 
stance  of  the  kiud,  but  fortunately  no 
harm    ensued.      A    train    of    waggons* 
heavily  laden,  was  proceeding  at  the  rate 
of  about  sixteen  miles  an  hour,    *vhe» 
one  of  the  wheels  of  the  foremost  of  t)ie 
train  came  in   contact  with  a  piece  of 
coal,  which  happened  to  be  laying  on  ih$ 
plate,  and  such  was  the  force  of  meeting, 
that  the  waggon  leapt  two  or  three  inches 
high.  Fortunately,  however,  it  alighted  in 
its  proper  position  on  the  rails ;  for,  ^aiit 
goncoff  the  way,  such  was  the  velocity  of 
the  other  waggons,  that  they  must  have 
been  inevitably  dashed  to  pieces,  and 
the  person  attending  them  either  killed 
or  severely  wounded.    As  it  was,  no  fur- 
ther damage  was  experienced,  than  a 
slight  concussion,  which  was  felt  to  the 
end  of  the  train ;  owing  to  the  first  wag- 
gon losing  time  by  leaping,  and  the  jest 
overtaking  and  striking  agaiust  it.  .Being 
an  eye-witness  of  this  almost  catastrophe, 
it  naturally  made  me  try  to  devise  spm^e, 
plan  to  remedy  the  possibility  of  aficj? 
dent  on  that  head,  and  the  following 
was  the  result  of  my,  cogitaiions.    0& 
each  side  of  the  first  waggon,  of  the  t,rai#i 
I  Would  have  a  kind  of  showd  fUp&i 
so  hung  as  just  to  clear  the  rail,  tha£jt 
may    cause    no    unnecessary    friction* 
Now,  were  a  stone,  stick,  or  anything 
else,  laying  on  or  across  the  way„  it  wqu!& 
be  an  utter  impossibility  for  the  waggon 
to  run  over  it,  as  it  would  not  come,  ,i». 
contact  with  the   wkeel.    .  The   <sbp?el 
would  either  throw  it  off  the  rails  ox,pus)^ 
it  forward.     Even  if  a  man  should  fajij 
across  the  road,  as  sometimes  happen^ 
instead  of  having  his  legs  cut,  ©#,r,b% 
would  be  thrown  on  one  side,  and  rbe,bu<fj 
little  if  at  all  hurt.    Thjssho^Wftkfe 
be  hung  by  an  adjusting  chain,  and  in 
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cases  of  severe  frost,  or  ft  slight  Fall  of 
snow  over-night,  might  be  let  down  upon 
the  rail,  when  it  would  prepare  it  fur  the 
progress  of  the  vehicle. 
I  am,  Sir, 

Yours  respectfully, 

Wm.  Pearson. 

Bishop-Auckland,  Nov.  4. 1834. 

[Since  the  date  of  the  preceding  communication 
from  Mr.  Pearson,  we  ha?e  received  another 
letter  from  htm,  in  which  he  days:—"  Abeot  two 
day*  after  I  bad  sent  yon  my  proposed  Safety 
Appendage  for  Railway-carriage**  an  accident  hap- 
pened on  the  Stockton  and  Darlington  railway. 
which  I  feel  assared  could  not  hare  happened  had 
the  plan  there  proposed  been  in  use.  The  misfor- 
tune alluded  to  befel  a*  follows:  an  engine, with 
a  train  of  waggons,  proceeding  down  the  way  at  a 
rapid  rate,  came  in  contact  with  an  old  brake,  which 
was  laying  across  the  rail*,  and  by  the  concussion 
the  engine  was  thrown  off  the  roa4— the  engine- 
man  (James  Cleasby)  was  killed,  his  brains  being 
dashea  out  against  the  water* tank,  and  much 
damage  was  done  besides.  The  proprietors  of  the 
railway  were  so  convinced  that  the  brake  had  been 
designedly  laid  across  the  way,  that  they  offered  a 
reward  of  Twenty  Pounds  on  the  conviction  of  the 
miscreant  who  did  it ;  but,  unhappily  for  the  cause 
of  justice  and  humanity,  the  'foul  deed*  has  not  yet 
boen  brought  to  light.  On  hearing  how  the  acci- 
dent occurred,  I  felt  convinced  that  the  appendage 
I  have  proposed  would  have  prevented  it.  It  must 
either  have  puthed  the  brake  before  the  engine, 
till  the  engineer  became  aware  of  the  impediment, 
of  have  eventually  shoved  it  off  the  mad  I  The 
wheel  could  not  pouUtly  have  eome  in  contact  with 
H,  and  tneret':*re  the  engine  could  not  have  been 
thrown  off  the  roadP'  Two  plans  for  the  preven- 
tion of  unch  accidents,  very  similar  to  (bat  of  Mr. 
Pearson,  were  proposed  by  Sir  George  Cayley, 
Bart.,  and  Mr.  Suddioyton,  in  our  IS  h  vol..  p.  145. 
-ED.  M.  M.3 


STEREOTYPE  SUBSTITUTES. 

Sir,— A  writer,  in  your  Monthly  Part 
for  January,  alludes  to  the  probability  of 
an  invention  by  which  the  letters  may  be 
transferred  from  printed  books  to  a  kind 
of  stereotype  plates,  by  which  copies  may 
be  infinitely  multiplied,  without  a  new* 
composition  or  resetting  of  types.  Che- 
mistry will  no  doubt  add  this  to  the  nu- 
merous obligations  it  has  already  con- 
ferred upon  the  world;  and  the  printing 
once  transferred,  the  Chinese,  or  indeed 
the  lithographic  priming,  may  satisfy  us 
that  the  letters  will  be  sufficiently  in  re- 
lief. The  letter  of  your  correspondent 
has  suggested  to  me  a  question,  whether 
lithography  does  not  already  supply  us 
with  a  cheap  mode  of  preserving  a  fac- 
simile copy  of  any  types  which  have  once 
appeared  in  the  page  of  the  printing 
compositor?  What  objection  would 
ffcere  be  to  keep  a  copy  of  any  printed 
page  on  transfer  paper  P  Letter-press 
printing    has    long   been   successfully 


transferred  to  the  lithographic  stone,  ttpfl 
if  the  copy  taken  off  on  transfer  Wt 
would  keep  for  any  length  of  timf .  we 
might,  at  very  trifling  expense,  pro'oitce 
a  few  copies  of  a  work  whenever  tnejr 
were  wanted.  I  hope  some  of  yotir  scfc 
entitle  readers,  who  have  made  chemis- 
try their  study,  will  be  so  obliging  as  lo 
solve  this  question,  —  whether  a  copjr 
made  on  transfer  paper  will  keep  for  any 
length  of  time  without  being  decom- 
posed? In  many  cases  the  benefit  *io 
the  literary  world  would  be  very  great, 
from  having  the  means  of  keeping  (and 
renewing)  a  copy  of  a  printed  page,  for 
immediate  use,"  as  type,  in  a  space 
scarcely  greater  than  that  occupied "oy  "a 
printed  book,  and  from  it  to  have  (he 
power  of  producing  copies,  at  an  ex- 
pense not  worth  any  consideration,  when 
compared  with  the  cost  of  resetting  the 
press. 

I  am,  &c. 

B.S. 


MODS   OF  PBESEBVING    MILE    FOB    JUHr* 
VOYAGES.  ?; 

Sir, — As  the  season  of  the  year  is  noW 
arrived  when  hundreds  of  mechanics  are 
induced  to  cross  the  Atlantic,  in  the 
hope  of  bettering  their  fortune,  and  (6 
those  who  may  carry  young  families 
with  them,  milk  may  be  an  important 
article  of  diet,  perhaps  the  following1 
extract  from  an  old  newspaper  of  the 
date  of  1822,  setting  forth  a  simple  attd 
easy  method  of  preserving  it,  may  be  of 
importance;  more  particularly  as  f  per^ 
ceive  from  your  last  monthly  list  of  neifr 
patents,  that  a  method  of  preserving 
animal  milk  has  just  been  patented-^ 
whether  the  same  or  a  different  method 
remains  to  be  seen  : — 

••  Provide  a  quantity  of  pint  or  qa*n 
bottles  (new  ones  are  perhaps  best}; 
they  must  be  perfectly  sweet  and  ele*ant 
and  very  dry  before  they  are  made  nse 
of.  Instead  of  drawing  the  milk  from 
the  cow  into  the  pail  as  usual,  it  is  to  be4 
milked  into  the  bottles.  As  soon  as  arrV 
of  them  are  filled  sufficiently  they  shouftf 
be  immediately  well  corked  with  the 
very  best  cork,'  in  order  to  keep  ottt  rhci 
external  air,  and  fastened  tight  with 
packthread  or  wire,  as  the  corks  \nJMf 
ties  which  contain  cider  generally ^aPev 
Then,  on  the  bottom  of  an  iron  or  cop. 
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fr  £oifcr>  spread  a  little  straw ;  on  that 
f  a  row  of  the  bottles  filled  with  milk, 
Ch  some  straw  between  each  to  pre- 
vent thepn  from  breaking,  and  so  on 
alternately  until  the  boiler  has  a  suffi- 
cient quantity  in ;  then  fill  it  up  with 
cold  water.  Heat  the  water  gradually 
until  it  begins  to  boil,  and  as  soon  as 
that  is  perceivable  draw  the  fire.  The 
bottles  roust  remain  undisturbed  in  the 
boiler  until  they  are  quite  cool.  Then 
take  them  out,  and  afterwards  pack  them 
In  hampers,  either  with  straw  or  saw- 
oust,  and  stow  them  in  the  coolest  part 
of  the  ship.  Milk  preserved  in  this  way 
has  been  taken  to  the  West  Indies  and 
back,  and  at  the  end  of  that  time  was  as 
sweet  as  when  first  drawn  from  the  cow." 
fc.  I  am,  Sir,  yours, 

J.  Elliott. 
Mere*  so,  ISIS. 


THAMES  TUNNEL. 

Mr.  Editor,— Many  of  the  mining  part 
of  the  public,  of  which  I  consider  myself 
one,  are  anxiously  looking-  for  the  recom- 
mencement of  the  Thames  Tunnel ;  for 
it  is  an  opinion  common  amongst  us, 
that  it  is  not  altogether  for  want  of  mo- 
ney that  it  has  remained  so  long  in  its 
present  unfinished  state.  My  firm  belief 
is  that  the  engineer  dare  not  touch  the 
end  of  the  tunnel  at  all,  by  reason  that 
the  mud  and  water  in  the  bed  of  the 
river  are  close  upon  the  crown  of  the 
arch ^  Should  that  really  prove  to  he  the 
case,  all  the  money  in  London  will  not 
finish  the  tunnel,  on  the  present  plan, 
and  at  the  present  level ;  if  completed 
at  all,  it  must  be  carried  forward  on  a 
lower  level,  which  would  disfigure  the 
tunnel,  and  disorder  all  that  has  hither- 
to been  done. 

It  is  not  merely  the  proprietors  of  tbe 
Thames  Tunnel  that  are  interested  in 
having  tbe  true  cause  of  its  not  being 
finished  cleared  up,  but  the  public  at 
large;  for  there  would  probably  be  other 
things  of  the  kind  done,  if  it  were  only 
known  that  the  failure  of  this  tunnel  has 
arisen  merely  from  its  being  driven  at 
an  insufficient  depth  under  the  bed  of 
the  Thames, 

,  The  great  Western  Railroad,  from 
London  to  Bristol,  will  be  accomplished, 
no  doubt, -and  why  not  continue  it  under 
tbe  Severn  mouth,  near  Chepstow,  Mon- 


mouthshire,  through  Glamorganshire, 
and  to  Milford-baven,  in  Pembrokeshire  P 
It  would  then  traverse  the  coal-field  of 
Soutb  Wales  throughout  its  whole  ex- 
tent— a  tract  of  country  possessing  also 
unexhausiible  stores  of  iron-stone. 

A  tunnel  was  once  proposed  to  be 
formed  under  the  Mersey  at  Liverpool, 
and  bad  it  not  been  for  tne  failure  of  the 
Thames  Tunnel,  would  most  probably 
have  been  carried  into  effect, 

Mr,  Brunei  and  his  friends  have  al- 
ways endeavoured  to  make  the  public 
believe  that  it  is  the  difficulty  of  excavat- 
ing under  a  great  river,  that  is  the 
cause  of  stopping  tbe  Thames  Tunnel; 
while  it  is  well-known  to  practical  men 
that,  whether  the  body  of  water  is  great 
or  small,  matters  little,  and  that  bad 
Mr.  Brunei  only  gone  low  enough,  and 
made  his  calculations  of  earth  and  brick- 
work in  a  workman-like  way,  there  need 
have  been  no  difficulty  in  tbe  case. 
I  am,  Sir, 

Your  much  obliged, 

Thos.  Deakin. 

Blaenavon  Iron-works, 
March  6, 183*. 

[The  view  taken  by  our  intelligent  correspond- 
ent of  this  f  adly  bungled  affair,  derives  no  small 
corroboration  fr«nn  the  fact,  that  though  nearly 
three  month*  have  e1ap«ed  since  '.he  Government 
loan  of  247*000/.  was  obtained,  the  engineer  is  still 
only  making  preparations  to  go  on.  He  finds,  it 
seems,  thai  be  must  have  a  new  »hield  made  before 
he  cau  advance  a  step  I— Ed.  M.  M.] 


DUBLIN   AND   KINGSTOWN    RAILWAY. 

The  following  is  a  statement  of  the  num- 
ber of  passengers,  of  different  classes,  con* 
veyed  along  this  railway  during  the  first 
quarter  of  a  year  since  it  was  opened,  namely, 
from  the  17th  December,  1834,  to  the  17th 
March,  1835:— 

1st  Class,  fare  Is.  each    10.008 

Sd        ditto      «4.  ditto   72.141 

3d       ditto     64.  dine  ......  M.eei 


Total  number  of  passengers..  177,11? 

The  whole  of  this  immense  number  of 
passengers  has  been  conveyed  without  the 
slightest  accident  of  any  sort.  The  receipts, 
during  the  same  period,  have  amounted  to 
5,283/.  16*.  Bd.  On  these  highly  flattering 
results  being  made  known  in  Dublin,  the 
shares  of  the  railway  (100/.  each,  50/.  paid), 
which  had  previously  been  at  15/.  (i.e.  30 
percent.)  premium  rose  to  16£  per  cent,, 
and  could  with  difficulty  he  procured  even  ajt 
that  advance. 
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NO^ES  ANDNOTIQES. 


MarineWood Destroyers.— It  was  for  a  lonjntlffe- 
generally  supposed  that  the  teredo  naealis  had  be* 
come  qtrite  extinct  in  the  British  islands,  but  within 
the  last  ten  years  it  has  again  made  its  appearance 
in  different  places,  and  committed  great  havoc.  It 
was  first  observed  inthe  wooden  pier o f  Port patrickrr 
on  the  western  coast  of  Scotland  ;  then  at  Dona- 
ghadee,  Youghall,  Danmore,  Island  of  Achil, 
and  other  places  on  the  coast  of  Ireland.  In  league 
with  the  teredo,  there  is  another  species  of  wood- 
destroyer,  nearly  as  destructive,  called  the  Limno- 
ria  terebrans.  The  former  consume*  the  interior 
of  the  pile,  and  to  the  latter  ttie  exterior  falls  a 
prey.  At  Portpatrick  they  threaten,  by  their  united 
efforts,  the  entire  destruction  of  all  the  timber  in 
the  pier.  A  piece  of  sound  pine  timber,  which  had 
been  originally  nine  inches  in  diameter,  when 
taken  up,  after  being  five  years  and  a  half  used  as 
a  pile,  was  found  so  reduced  as  to  contain  not  more 
than  an  inch  in  breadth  of  .*ound  timber  in  any 
part,  and  in  several  peaces  it  was  pierced  entirely 
through.  Mr.  Stephen;  the  overseer  of  the  har- 
bour of  Donaghadee,  coated,  by  way  of  experiment, 
two  sides  of  a  piece  of  timber,  with  a  common 
mixture  of  tar  and  sulphur,  and  the  other  two  with 
white  paint.  The  sides  coated  with  the  former 
were  soon  attacked  by  the  Limnoria;  but  those 
which  were  painted  remained  uninjured.  The 
most  effectual  method,  hovevo",  of  protecting  tim- 
ber from  the  teredo,  which  has  been  yet  discovered, 
is  to  stud  it  closely  with  bray  d -headed  nails,  the 
rust  from  which  soon  covers  all  the  wood,  and 
shields  it  completely.  The  limnoria  is  not  always, 
however,  in  league  with  the  tere.io,  but  is  found' 
in  many  plaees  carrying  on  its  ravages  alone — as 
at  Leith,  the  Bell  Rock  lighthouse,  Kingstown 
(Dublin  Bay),  &c  A  number  of  other  interesting 
particulars  "on  the  subject  will  be  found  iu  the 
Edin.  New  Phil.  Jour.,  for  April,  1834,  and  Jan. 
1835. 

Caoutchouc  Whips  and  Coffins.— I  perceive  in 
your  No.  598,  E.  B.  claims  the  invention  of  caout- 
chouc whips  and  whip  thongs.  1  tried  the  expe- 
riment twqu  years  ago  with  caotftchouc  in  its  raw 
state  in  thin  slips,  and  also  the  thread  plaited  with 
cotton.  £.  B.  will  find  that,  owing  partly  to  the 
solidifying  influence  of  exposure  to  the  weather, 
and  partly  to  loss  of  elasticity,  through  the  fre- 
qnent  extension,  a  whip  made  in  this  way  caunot 
answer.  About  six  years  ago  a  solution  of  caout- 
chouc was  applied  to  the  crevices  of  some  coffins 
to  render  them  water-proof,  and  afterwards  the- 
cloth  prepared  with  that  gum  was  applied  to  effect 
the  same  purpose.  I  have  no  doubt  but  in  a  few 
years  all  coffins  will  be  so  made  water-proof.  Per- 
haps E:  B.  will  oblige  myself,  and  your  readers 
generally,  with  His  plan  of  applying  the  caout- 
chouc to  coffin?.  Your  constant  subscriber,  H.  F., 
Jon.,  Feb.  4, 1835. 

Decisive  Proof  of  a  Change  in  the  Ecliptic.— 
The  authors  of  the  first  vol.  of  the  Fossil  Flora  of 
England,  draw  our  attention  to  the  singular  fact, 
that  the  coal-mines  of  Canada  and  Baffin's  Bay 
contain  plants  analogous  to  those  of  all  other  coal- 
fields, and  consequently  to  those  which  now  flou- 
rish under  the  equator.  The  difference  of  tem- 
perature, from  that  of  the  present  day,  may  be  at- 
tempted to  be  explained  in  different  ways,  and 
among  others,  by  che  gradual  and  continued  refri- 
geration of  the  internal  heat  of  the  globe  ;  but  the 
authors  of  the  Fossil  Flora,  with  justice,  remark, 
that  the  plants  of  equatorial  countries  require  light, 
and  that  equally  distributed,  as  much  as  heat. 
There  are  very  few  vegetables  which  can  withstand 
the  privation  of  light,  for  a  few  month".  This  is 
one  of  the  causes  which  prevents  the  progress  of 
plants  of  temperate  regions  towards  the  north, 


been  the-  mrm  with  the  fossil  plants  whtct  —  - 
losrous  to  those  of  ©or  equatorial  regions  < 
as' the  inequality  of  our  days  depends  on 
tion  of  the  earth  to  the  snn,  it  would  appear,  that 
ere  tree  ferns  cooio  fia^ttl^^TOmW0"  »»• 
the  inclination  of  the  ecliptic  must  have  been  dif- 
ferent—M.  de  CandoUe.    Bibl.  Unto.,  July,  1834. 

The  Courier  has  declined  inserting  our  answer  to 
the  letter  from  Mr.  Hodgskin,  which  appeared  in 
that  paper,  on  the  ground  that  it  "  relates  chiefly 
to  potnti  of  interest  only  to  the  parties  concerned, 
and  does  not  interest  the  public. v  We  are  afraid 
we  must  not  dispute  the  want  of  public  interest ; 
but  ought  not  tbe  editor  of  the  Courier  to  hav*  dis- 
covered this  a  little  sooner  ?  Does  he  consider  it 
fair  practice,  to  open  his  columns  to  a  slanti'Ton* 
and  unprovoked  attack  on  an  individual,  and  then 
to  refuse  that  individual  an  opportunity  of  justify- 
ing himself?  He  should'eitUecJMt  have  published 
Mr.  Hodgskln's.  letter,  orTSar*  been  prepared  to 
insert  our  refutation  of  it,  Can.  4tft>e  that  the  editor 
has  been  turned  aside  from  tbi* plain  courseof  duty 
by  the  circumstance  of  Mr.  Hodgskin  happening 
to  be  the  said  editor's  assistant  ?  Has  compassion 
for  his  underling  caused  him  to  refuse  justice  to 
us?  Fortunately,  our  own  circulation  is  suffici- 
ently extensive,  to  make  us  apprehend  but  little 
injury  from  the  pages  of  the  Courier  being  closed 
against  us;  but  that  does  not  make  the  endeavour 
df  our  contemporary  to  suppress  the  truth  the  less 
reprehensible.  What  though,  Iho,  nnhliiiiissi  of 
our  letter  would  have  shown  Mr.  Hodgskin  to  all 
the  readers  of  the  Courier  (Lord  Brougham  not 
excepted)  to  he  a  person  whom  no  honest  or  ho* 
nourable  mau  can  have  any  "  pleasure  in  know- 
ing"?  Must  it  not  have  been  through  an  abuse  of 
the  confidence  placed  in  him  by  his  employers,  that 
he  procured  his  tissue  of  falsehoods  to  be  inserted 
in  the  pages  of  the  Courier  ?  And  would  he  hare 
earned  more  than  he  richly  merited,  had  he  been 
held  up,  through  the  same  medium,  to  public  con- 
tempt and  scorn  ? 

Communications  received  from  Mr.  M.  Potts 
— A.  Z.— Scrutator  Mechanic  us— Rev.  R.  Carey- 
Mr.  Clark — Emilius— Dr.  Monson— -QfcJonel  Ma- 
cerone— A  Superficial  Reader.  '■** 

Tbe   Supplement   to  onr  present  Vol* 
taming  Titles,  Index,  &c,    with    a   por* 
Steel,  of  Samuel  Clegg,  Esq.,.C.  E„  ift 
lished,  Price  Qd. ;  also  the  Votnme 
boards,  Price  8«.  6d. 

Our  Publisher  will  give  double:  price  f< 
Of  No*.  236,  237,  238v239,  256,258,  aftd^ 
ling  and  Sixpence  each  for  copies  jaf  tho. 
orients  to  Vols.  IX.  and  X. 


cop!  ea. 
e  Shil- 
lupple- 


S3"  Patents  taken  out  .#Hh  economy  and  de- 
spatch ;  Specifications  prepared  or  revise  1 ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistant*, 
on  the  shortest  notice. 


LONDON :  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office,  No.  6,  Peterbo- 
rough, court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rick, 
12,  Red  Lion-square.  Sold  by  G.  G.  Benms, 
55,  Rue  Neuve,  Saint  Angustin,  Paris. 

CUNNINGHAM  and  SALMON.  Printers, 
Fleet-street. 
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!"  -  WH^TE^  MODE  OF  SUPPLYING  HIGH-PRESSURE  BOILERS. 
*"*'    *  Fig.  1. 


Fig.  2. 
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white's  Uoton  oir  iu^LTimi  m9B-riet&u**  MiutM; 


Wtittt's  MOD*  OF  tOPPtYINO   JUGH- 
PftESSURR   BOILERS. 

..Sir, — The  accompanying  drawings  re- 
present a  method  of  supplying  high- 
pressure  boilers  with  water,  which  seems 
to  offer  considerable  advantages  over  the 
common  method.  No.  I  is  a  longitu- 
dinal section  of  the  supply-cock ;  No.  2 
a  cross  section  of  the  supply-cock  :  a  the 
plug ;  b  a  pipe  from  the  boiler ;  c  cc  the 
eduction-pipe  ;  d  the  water-pipe ;  e  sup- 
ply-tank ;  /  /  water-line  ;  g .  an  arm 
carrying  the  adjusting-screw  h ;  t  pul- 
ley-wheel turning  the  cock,  acted  on  by 
the  engine';  k  a  copper  ball. 

The  hollow  pljjg  and  copper  ball  a 
are  represented  in  the  diagram  as  open 
to  the  boiler,  and  filled  with  steam.  As 
soon  as  the  plug  opens  on  the  eduction- 
pipe  c  the  steam  expands  through  its 
whole  length,  blowing  before  it  the  air 
and  the  water  that  may  have  collected 
in  the  part  of  the  pipe  at  m,  through  the 
valve  Z,  tlie  spring  01  which  is  but  little 
more  than  necessary  to  overcome  the 
weight  of  the  valve.  The  plug  then 
arrives  at  the  pipe  d,  where  it  is  filled 
with  hot  water,  which,  on  the  plug 
arriving  at  b  falls  into  the  boiler,  and  its 
place  is  supplied  by  steam.  The  pipe  c  e 
is  carried  in  a  zig-zag  direction  twice 
through  the  water  in  the  tank,  forming 
two  gratings,  with  a  gentle  declination ; 
it  is  then  carried  up  above  the  surface 
of  the  water,  and  ends  with  a  short  bend 
downwards,  where  it  is  dosed  by  the 
valve  I. 

I  am,  Sir, 

Yours  respectfully, 
James  ft.  White. 

Wells,  Deo.  SO,  1*34. 


ON  MR.  EXLBY's  MEW  TTJfcORY  OF  PHYSICS. 
BY  BENJAMIN    CHEVERTON,   ESQ. 
(Continued  from  ow  last  Number,  p.  IS. J 

Some  observations  ought  to  be  ad- 
dressed to  those  persons  who  are  more 
enamoured  with  the  metaphysique  of  a. 
system,  than  with  its  facts.  If  discard- 
ing the  notion  of  attraction  being  an  in- 
herent property  of  matter,  and  Of  bodice 
acting  where  they  are  not,  the  ^Newto- 
nian of  this  class  would,  in  imitation  of 
his  master,  turn  aside  the  veil  which 
separates  the  known  from  the  unknown, 
asm  enter  the  region  of  conjecture  in 
search  of  the  hidden  causes  of  gravfla* 


tfcn,  fie  will  probably  find  lUl  t*  Ifts 
only  removed  the  difficulty  one  .step- 
farther  back,  and  that  he  must  stiH  eecv* 
fer  properties  on  matter;  the  very  pos- 
session of  which  is  equally,  t*y*ierious 
with  their  nature,  whatever  we  may 
imagine  that  to  be.  Is  impulse  and  its 
mechanical  action  less  a  mystery  than 
attraction  ?  Who  can  say  why  one  body 
in  motion  should  move  another  by  con- 
tact with  it,  and  why  in  the  same  direo* 
tion  ? — the  effect  is  such,  it  is  a  property 
of  matter,  and  that  is  all  we  know  about 
it.  And  this  property  of  repulsion— 
whence  is  it  ?  Must  we  ieek  for  its  me- 
chanical cause  also  ?-.,  0*  shall  we  be 
eontent  to  rest  at  thfe  point,  and  say  that 
it  is  inherent  and  essential  to  matter  ?— 
then  why  not  stop  short  and  say  the 
same  of  attraction,  far  the  difficulty  is 
not  greater?  In  both  cases  we  can  only 
say  it  is  so,  because  it  is  so  ordained,  and 
in  this  wondrou*  act  nothing  can  be 
strange — no  one  property-****  fee  mme 
remarkable  or  difficult  than  another, 
for  they  are  all  alike  the  result  of  in- 
finite power  and  wisdom,  and  all  alike 
wonderful,  without  any  degrees  of  com* 
parison.  But  it  is  said,  in  regard  to  at- 
traction, that  bodies  in  this  case  must 
act  where  they  are  not.  Who  shall  make 
it  an  axiom  that  they  can  only  act  where 
they  are  ?  Hath  nature  said  it,  or  is  it 
only  the  dictum  of  man  derived  from 
"  the  region  of  pure  intellect;"?  if 
action  is  only  communicable  through 
actual  contact,  then,  if  distant  action 
takes  place,  all  nature  is  in  contact,  and 
consequently  immoveable;  or  else  cor- 
puscular distance  and  motion  must  ob- 
tain, and  then  what  is  to  prevent  the 
gradual  dispersion  of  atoms  into  univer- 
sal space,  or  what  can  give  them  any 
assignable  direction,  but  tip'  influence 
of  a  cause  which  acts  where  it  is  not  ? 
All  analogy,  derived  from  the  very  gene- 
ral prevalence  of  antagonist  principles, 
favours  the  supposition  that  the  proper- 
ties both  of  attraction  and  repulsion 
exist,  and  discountenances  the  proba- 
bility Of  the  phenomena  under  either 
head,  jbeing  universally  reduced  to  the 
other.  Nevertheless,  it  is  not  absolutely 
impossible  that  gravitation  should  be  te- 
dtifced  to  impulse,  and  we  need  not,  by 
any  of  the  previous  considerations,  he 
debarred  from  the  inquiry.  It  is  only 
contended  that  the  ultimate  difficulty 
Ti*  still  the  same,  and  therefore*  aj  au 
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twctfem^t*  a>  limited  sphere  may  still 
{■let  as  a  property  arranging  the  dis- 
position of  the  atoms,  that  the  Newto* 
irtan  even  ©#  this  school  is  not  exempt 
from  giving  an  attentive  consideration 
m  a  theory  of  physics,  merely  because 
attraction  lite  at  its  foundation. 

Thong h  the  preceding  postulates  em- 
brace all  the  fundamental  principles  on 
which  Mr.  Exley's  theory  is  built,  it  can- 
not he  denied,  that  in  order  to  make 
them  apply  to  an  explanation  of  pheno- 
mena In  detail,  various  subsidiary  hypo- 
theses are  introduced,  for  which  no  rea- 
son oan  be  assigned  but  their  conve- 
nience, and  no  proof  but  their  fitness  to 
make  fact*  and  theory  accord.  The  im* 
pression  which  this  produces  on  our 
ttmds,  is  that  of  the  extreme  ingenuity 
and  elaborate  artificiality  of  the  system, 
and  which  makes  us  suspicious  whether 
it  be  consonant  to  nature,  and  imparts 
to*  it  the  character  of  being  a  "  worid- 
tnaking"  scheme.  It  is  matter  of  discus- 
sion, whether  even  the  opposite  practice  of 
gratuitously  multiplying  first  principles, 
Sy  continually  assigning  forees  and  pro- 
perties to  matter  merely  to  serve  an  im- 
mediate purpose,  and  explain  only  par- 
ticular facts,  or  merely  with  a  view  to  a 
partial  scope  and  bearing,  is  more  objec- 
tionable, or  really  more  productive  of 
complexity,  than  devising  a  general  and 
Comprehensive  theory,  whose  pre-requi- 
sites  are  so  few  and  simple,  as  to  require 
fccmplemental  and  particular  supposi- 
tions for  particular  classes  of  facts,  and  in 
Many  instances  for  particular  cases.  Mr. 
Etley  says,  that  "  some  difficulty  must  be 
allowed  to  have  occurred  in  bringing  so 
few  aud  such  simple  principles  to  bear 
in  the  explanations,"  and  that  "it  is 
sot  complexity  but  simplicity  which 
characterises  the  operations  of  nature,  in 
ail  their  multiplicity,  diversity,  and 
grandeur."  I  would  submit,  for  Mr. 
Sxiey'e  reflection,  that  the  simplicity 
which  characterises  the  operations  of 
feature,  does  not  necessarily  arise  from 
the  fewness,  whatever  it  may  from  the 
Simplicity  >  of  the  first  principles;  for 
paucity  is  not  to  be  identified  and  con- 
founded  with  simplicity,  any  more  than 
Multiplicity  is  with  complexity.  It  often 
liappene  that,  by  laying  the  foundation 
Of  things  a  little  broader,  we  avoid  the 
necessity  of  a  complicated  system  of  ad- 
lenfent  aids,  and  that  by  the  admission 
*f  an  afcttrtoaal  principle,  we  are  disen- 


cumbered of  a  variety  of  subordinate 
contrivances,  which,  in  a  plan  on  a  nar- 
rower basis,  are  obsolutely  necessary,  in 
order  to  make  it  work.  "  This  is  more 
obvious  to  the  man  of  practical  views 
than  to  the  theorist,  and  may  admit  of 
many  illustrations.  Simplicity  in  opera* 
Hon  is  not  more  attributable  to  simpli- 
city in  first  principles,  than  to  a  due  variety 
of  special  original  qualities,  bestowed 
with  a  reference  to  given  purposes,  inasU 
much  as  direct  procedures  are  less  eir* 
euitous  than  those  which  are  indirect) 
The  proper  medium,  the  right  combina- 
tion of  variety  with  simplicity  of  funda- 
mental principles,  in  order  to  obtain  the 
greatest  simplicity  in  the  operation  and 
working  of  things,  is  the  cardinal  point 
of  wisdom — to  this  point  nature  always 
attains,  and  it  is  our  part  to  learn  from: 
her,  and  in  our  own  doings  to  approxi- 
mate thereto.  "  Her  causes  are  few, 
her  effects  innumerable,  Her  course  it 
the  easiest  and  shortest  possible,  and  her 
means  the  fewest  that  can  possibly  bring 
about  her  ends"— consistently,  it  shouM 
have  been  added,  with  that  same  easiest 
and  shortest  possible  course,  or,  in  other 
words,  consistently  with  the  greatest  pos- 
sible harmony  and  simplicity  in  the  work- 
ing out  of  results.  But  man  will  not 
learn  of  nature,  he  prefers  rather  t<* 
roam  "  in  the  region  of  pure  intellect,** 
and  will  twist  and  torture  known  but  ins. 
applicable  principles  to  his  purposes; 
sooner  than  wait  the  slow  openings  of 
experimental  research,  and  by  a  patient, 
laborious,  and  extensive  induction,  dis- 
cover the  unknown  principles  which  are 
really  involved  in  his  subject.  The  his- 
tory of  science  has  ever  exhibited  in- 
stances of  this  spirit,  and  never  more 
strikingly,  perhaps,  than  at  the  present 
day,  when  the  physiologists  profess  to 
solve  the  phenomena  of  life,  "nayyevem 
the  phenomena  of  mind,  on  physical 
principles,  and  oan  allow  themselves  to 
talk  of  thought  being  a  secretiou  of  the 
brain,  similar  to  a  secretion  of  bile  by 
the  liver.  Where  is  the  philosophy,  4* 
rather,  where  is  the  comtnou  sense  of 
supposing  that  the  simplicity  of  the  ope- 
rations of  nature  is  consulted)  by  elicit- 
ing them  from  so  few  principles  as  sup- 
positions like  these  would  indicate,  it 
might  to  be  distinctly  kept  in  mind,  anfl 
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more  so  than  the  current  phraseology  of 
en¥  laugoag'e  Well  permits,  time  to  vlis- 
tiri^mnUrpllctty  is  not  to  secure  simpti- 
cTty£  which  is  not  its  opposite.  To  re* 
stfffoaJl  action,  whether  mechanical, 
afrlmal,  or  mental,  into  one  attribute  of 
uHatfter— communicable  impulsive  mo- 
t?#n— or  to  make  all  the  widely  different 
elements  to  merge  into  one  primeval  form 
-4»or  to  sacrifice  all  the  essential  distinc- 
tions of  animal  existence,  to  a  vague  ge- 
neralisation of  the  living  principle,  and 
evofve  it  in  all  its  varied  forms  from  a 
single  original  filament,  or  hypotheses, 
Oteftainly,  which  are  as  obvious  for  sim- 
pHefty,  if  paucity  of  first  principles  be  only 
what  ft  meant,  as  they  are  for  being 
devoid  of  all  appearance  of  truth  and 
xcklkjr.  Such  simplicity  has  a  charm  for 
tKe^w&fe  mathematician  and  the  theorist, 
be©ttttsfcW  brings  a  subject  apparently, 
wftW»4fce  scope  of  his  intellect,  and  gra- 
tiftfe  his  ta^te  for  orderly  collocation  and 
com^tttiV3'#e^crtk>n,  though  the  con- 
chfe^onS'tet^whieh  be  arrives  can  possess 
oto?i<tt^e*m*ngr  certainty,  because  the 
Wfcfcltf  if  %hat  from  which  they  flow  is 
aftrlioHl^attd delusive.  "Such  a  sys- 
te1»)'t*ays  Professor  Sedgwick,  for  i  must 
ajiftftf  fttote  this  very  appropriate  passage, 
wwcn  tefers  to  a,  subject  that  has  often 
hti$n  treated  in  this  eliminating  method 
of  obtaining  simplicity,— u  such  a  system 
nlay  delight  by  its  clearness,  and  flatter 
otir  pride  because  k  appears  to  bring  it 
wftfrte  our  narrow  grasp ;  but  it  is  clear 
oily  because  k  is  shallow,  while  a  better 
system  May  seem  darker  only  because  it 
iS^tt*f*>f^umd.''  Let  me  not,  how- 
em?**  understood  as  intimating  that 
Mr.  Extey  has  indulged  in  any  suoh 
Wtt&ettfceits  *s those  above  enumerated 
-3gk«  has  a;  better conception  of  what 
b^lcmjii'^o  true  philosophy.  Still,  the 
ntat&eina&e«l  ptedtiecuon  for  grounding 
hii^ofcyon  very  few  and  simple  postu- 
la^W/<htt5pit  itJCOBcdved,  driven  him  to 
the  netesshf  of  feigning  certain  condi- 
tMtf *re*Jie  :  can ;  frame  an  explanation 
iri ^accordance  with  Iris  principles.  Thus, 
irUk  ^regard  to  the .  maguettcal  pheno- 
m4»a/  there  are  many  things  assumed 
w|Ml3it3ii  difficult  to  admit  or  conceive. 
To>fa«  wtazliog.ioquiry  why,  of  all  the 
nfBfck!oi4ott,aifeitel,  and  cobalt,  are  ea- 
pftbteto  aiur^ar^oviar  degree  of  becom- 
ingiaftagneSteol,  w*  mnstbe  satisfied  with 
tWi  suftbelli**  oft*  an  answer,  that  the 
ctWafallaiwUBr^imptt  bo  oaf  able  of  en< 


tering  their  surfaces  to  a   very,  small 
distance,  and  by  pressing  a%o*crfov$ft{f 
the  atoms  of  the  body  in  i^eburs^tet 
gether,  must  be  in  capable  of^nfckin£ij& 
way  in  a  straight  Wire,  uridHftte  eoriflltiofr' 
appears  to  belong  to  few  bodies^' '  The' 
spiral  channelling  of  *  magnetic  bodied, 
by  a  current  of  ethereal  matter  gyrating 
about  our  globe  in  spiral  lines,  together1 
with  the  local  currents  in  these  bodfesj 
and  the  manner  in  which  they  produce- 
attraction  and  repulsion,  ate  all,  Vferyp 
difficult  to  conceive.  These  suppositions, 
however,  are  not  more  improbable  *thatif 
others    that    are    current,    partWitfatly* 
Amperes';  and  they  have  the 'partner : 
advautage  of  being  connected  with  a? 
very  general  hypothesis.  -  It  isafsowofcth 
notice,  that  they  are  countenanced  to  a! 
certain  extent  by  the  spark  which-  has: 
been  obtained  from  the  magnet  alone, 
since  Mr.  Exley 's  theory  was  published^ 
The  reader  will  do  Mr.  Exley  great  i*h»; 
justice  if  he  should  allow  himself  to  re* 
ceive  an  unfavourable  impression  of  his1' 
most  ingenious  and  elaborate  work,  from 
the  above  quotation,  or,  indeed,  from  atfy 
of  the  slight  notices  of  it  which  this  article' T 
contains.  It  will,  doubtless,  be  referred*  <0> 
many  years  hence,  as  containing  happy 
anticipations,  in    many  particulars,    ofr 
what  will  then  be  directly  established  by 
experiment.     There  is  some  reason  to  - 
suppose  that  Newton  himself  was  busily ' 
employed  at  one  time  in  applying' the' 
property  of  attraction  to  an  explanation 
of  the  intimate  constitution  of  bodies,  as 
he  before  had  done  to  an  explanation  of 
the  constitution  of  the  solar  system.    Mr; 
Exley  has  now  made  the  attempt,  with 
what  success  time  only  can  devetope. 

Mr.  Exley  has  invited  "  any  gentle* 
man  to  point  out  a  single  fact,  in  any  ' 
department  of  natural  philosophy,  which  - 
is  not  in  accordance  with  the  theor^" 
I  wish  therefore  to  submit  a  few  eases 7 
for  his  consideration.  I  cannot  find  that '' 
he  has  explained  the  expansion  of  water  ' 
just  previous  to  its  temperature  falling^ v 
the  freezing  point,  but  only  in  the  aetol >• 
crystallisation.  He  does  not  explain  thoTr 
welding  of  two  pieces  of  iron  together :« 
This  fact  appears  rather  inconsistent  with1 " 
the  theory,  for  he  observes,  that  «*  whfctt ; 
bodies  are  dry  and  warm,  their  surfaces  ' 
retain  much  ethereal  mattery  »i|Nir#i*» 
cufarty  caloric,  which  prevewts>  4he%r 
junction ;"  and  again,  that  *  soon  **•* 
tkt  contact  [of  glasses  4>tolMii,*>fef«" 


Digitized  by 


Googk 


MB.    BXLBY8   NEW 

al^atpm*  ate   diffused  over  the 


item*  ate  amused  over  th 
jf^f:(An4  tfcs  prevents  the  union.-' 
It  wiU^tawliy  be  said  that  the  surfaces 
of  iron.  in.  lVc<ac|L  of  welding  are  necessa- 
rilynn  a  fluid  state.  In  explanation  of 
the  explosion  which  follows  the  breaking 
off  Retail  of  what  are  called  Prince 
Rupert's  drops,  he  does  not  advert  to 
what  I  understand  to  be  the  fact,  that 
this  effect  is  produced  only  when  the 
droos  are  made  of  Jhe  black-bottle  glass, 
ahd, which,  if  true,  will  make  the  matter 
U}uc,h  more  difficult  than  it  is  already 
found,  to  be.  Let  one  of  these  drops  be 
eroded  in  water,  especially  boiled 
water,  and  the  side  of  the  containing  cup 
of  .glass  will  be  forced  out  in  a  very  re- 
markable manner.  How  is  this  effect 
produced? — has  the  liberated  ethereal 
matter  sufficient  momentum  ?— or  does 
it  arise  from  the  percustieu  produced  by 
the  fragments  of  the  glass  drop  ?  Can 
Mr,  JSxley  explain  why  the  magnetic- 
needle  is  insensible  to  nickel  at  a  certain 
very  moderate  temperature,  and  notwith- 
standing glass  intervenes  to  protect  it 
frjira  any  current  of  air  produced  by  that 
temperature  ?— and  why  a  plate  of  hard- 
ened steel  has  a  magnetic  influence  only 
ia,  fine  lines,  drawn  in  any  direction  on 
its  surface  with  a  pointed  magnet  ?  An 
explanation  of  this  fact  is  to  me  incon- 
ceivable, .  according  to  the  manner  in 
which  Mr.  Exley  supposes  the  commu- 
njgation  of  magnetism  to  take  place. 

There  are  two  incidental  topics  on 
\*hiek,,|n  conclusion,  1  wish  to  offer  a 
few, tenuis.  The  tot  concerns  the  dis- 
tinction, between  theory  and  hypothesis ; 
and  the  second  relates  to  some  metaphy- 
sical ideas,  suggested  by  Mr.  Exley's 
notion  of  the  constitution  of  an  atom  of 
majterv 

?{1*>  Mr.  Exley  will  perceive  by  the 
manner  in  w^iich  f  have,  used  the  terms 
theory  and  hypothesis,  that  we  differ  in 
on* 5  opinions  of  their  value.  He  says, 
that tf  (he.  nature  of  an  hypothesis  is  to 
explain  only  the  facts  which  give  rise  to 
its  contrivance ;  but  a  theory  extends  its 
in&tPncc  to  other  classes  of  facts  not 
thftaght  of  in  its  construction."  I  ap- 
prehfcnd  that  the  distinction  between 
thjasja  leems ,  ought  not  to  rest  on  their 
appHeation  being  more  or  less  general, 
b«j%0nAa>jB4ore  exact  and  special  differ* 
ease  «ldbiifd  instead  of  degree.  Thus  I 
wfttfd,u*athfc  term hypothesis,  in  its  ex- 
tensive signification,  in  reference  to  a 
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system  which  is  founded  ou  rKKtuJatefo 
whether  gratuitously  assumed,  o*  am* 
logically  denied  $  but  the  term  theory^ 
would  apply  to  a  system  whose  first;  prjlta 
ciples  are  ultimate  natural  facta  or  tru^bfa 
whether  self*  evident,  or  aualytfcayjfr 
traced  through  a  course  of  observation^ * 
experiment.  This  is  the  broad  prjm4t» 
tive  distinction ;  but  it  may  be  gradually- 
lost  as  hypothesis  merges  into  theory tbjR* 
the  postulates  becoming  gradually  con^ 
verted  into  fundamental  truths.  Thie  **» 
I  conceive,  the  proper  philosophical  ussj 
of  the  terms  as  applied  to  co-extensife- 
subjects;  but  in  a  limited*  and  espe^ 
cially  in  a  mathematical,  sense,  Mr.  ljxiw 
ley's  explanation  of  the  term  hypotfcefjfb 
is  correct.  In  the  mathematics*  indeed? 
an  hypothesis  b  not  merely  u  to  «jt#MK* 
only  the  facts  which  give  rise  to  iteflajj^ 
trivance  ;"  but  it  is,  in  general,  *  psjjs**r 
ble  invention  by  the  mathflmatjciajH  mlit 
to  explain  or  investigate  a  seriftft^fi-opjn^ 
plicated  facts  in  their  Balnrai^|ifMMIl4o 
sequence,  but  to  squeeze  *tad£uj>]cfl|0 
within  the.  narrow  compass  0/  )hi%f#iW 
and  means.  Nature  is  fei$md>MbMt£ 
in  that  way  and  manner  iu^swl^efes 
the  mathematician  can  follow?  be#  mlk* 
rule  and  measure  in  his  hand*  andifPfc 
actual  proceedings  are  00  otherwise  •«&»( 
garded  than  ae  a  guide  to-  enable  fetm  tto 
frame  the  imagined  process,  $e  as  1% 
produce  similar  effects*  XtJ&roejdtasAoo 
say,  it  is  only  by  chajJceyca!^a«jwpe^«lr 
after-contrivance,  that  the  jesiriic**  ^b*> 
thesame;  and  henee,  byamisuftnf  hmm& 
unguarded  use  of.  terros»  ■  fr  i»  eyimegjjyi* 
said  that  theory  and  extperimenbHevefa 
agree.  This  consideration  >)ea(d*3to  .-M 
statement  of  the  distinctroa  Jir*»c^tt* 
manner.  Theory  admits  Hoi  efifi  aijF" 
thing  which  is  knowu  to  ikje>  wHrue^firf 
is  not  worthy  of  lb*  mnm  Iwikmi&tJm 
conformable  to  natureraalar  as  Mtu$te9i& 
It  may,  however,  be  incompletes  thouiSjfol 
not  incorrect,  and  hence  ariseetbjb  JSa«fr 
qnent  discrepancies  betwten^ftfefee^Msjs 
and  those  of  experience  y  but  j»h*tt>4tK 
comes  to  us  perfect  as  a  whole,  jtbese  Mm 
suits  must  necessarily  accord.  >  Ho^«ekx 
dom  this  is  the  ease  it  is  not  neomMjpr 
here  to  say.  Hypothesis,  east**  *a%e*T 
hand,  admits  of  susjpoeiliaM,  atfckmbi 
only  thought  to  he. If ue^ftmd^  flftsJMfcq; 
mathematical  sense,  f  it*  wateiiyimifai 
those  which  ate,  know*  to  tevlsdsftuz  )fcft 
the  latter  case  it  eamal*f^mm&ui& 
lice ;  and  hence  experiments,  or  o&£iy, 
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vatidns,  on  those  subjects  which  admit 
only  of  hypothesis,  must  be  the  ultimate 
tesort,  if  we  would  wish  our  conclusions 
to  hate  any  value.  To  this,  indeed,  we 
Are  generally  driven,  in  reference  even 
to  theory,  because  of  its  incompleteness, 
tu*  of  the  impossibility  in  most  cases  of 
comprising  all  the  possible  influences 
that  are  implicated  in  the  final  issue. 

(To  be  continued  in  Our  next.) 
ON  THE  PRACTICE  OF  THE  BLOW-PIPE. 

"  Dear  Sir, — Among  the  numerous  con- 
tributions which  have  at  various  periods 
appeared  in  your  pages  relative  to  the 
construction  and  management  of  blow- 
pipes,  I  have  been  surprised  at  not  find- 
ing any  directions  for  the  practice  of  the 
mouth  blow-pipe ;  an  instrument  far  ex- 
ceeding, in  utility  and  convenience,  all 
the  artificial  combinations  which  have 
ft&n  invented  to  supply  its  place.  Think- 
ing, therefore,  a  communication  on  the 
feffbjeet  likely  to  prove  interesting  to  your 
elienttdai  readers,  and  calculated  to  pro- 
frl&te  the  employment  of  this  useful  little 
itifttifmetitv  I  am  induced  to  solicit  your 
insertion  of  the  following  practical) 
though  somewhat  desultory,  remarks, 
and  am,  Yours,  very  truly, 

LlBERTUS. 
Newington,  March  9, 1835. 

The  introduction  of  the  use  of  the  blow- 
pipe in  practical  chemistry  maybe  regarded 
almost  in  the  same  light  as  the  application 
6f  the  power  of  steam  to  the  purposes  of 
Commerce.  If  the  latter  has  increased 
our  national  resources,  and  forwarded 
the  interests  of  mechanical  science,  by 
Economising  the  labour  and  expenditure 
which  were  formerly  bestowed  —  the 
Jtomer  bat  in  like  manner  advanced  the 
4ati£6  of  chemistry  and  its  dependent 
dcieitoes^y  reducing  the  expense  of  fuel, 
time,  and  material,  which  were  originally 
required  in  qualitative  analysis.  If  the 
jrie&hftnfc  can  now  produce,  with  com. 
f&ratfve  ease  and  expenditure,  an  article- 
whfch,  before  the  introduction  of  the 
stteam-engine,  would  have  required  the 
h^bout  or  many  weary  days,  and  the  con- 
sumption of  much  valuable  material— » 
ffi§*l&odern  chemist  can,  with  equal  fa- 
eUityv  detect  the  constituent  principles  of 
sl^Mtywtileh,  before  the  invention  of 
fl?S'4lo*v-f*ipe,  would  have  called  in  re- 
f ttisUftftH'ihe  •  Unremitting  exertions  of 
many  tedious  nights,  and  the  profuse 
employment  of  many  rare  and,  perhaps, 


valuable  substances.  In  fa$t,by  ft* 
introduction  of  this  simple,  y£t  Invahu 
able,  instrument,  the  modem  chemist 
can,  by  his  parlour  fire-side,  and  with  a 
common  candle,  perform  those  opera- 
tions, to  accomplish  which  the  ancient 
and  less  gifted  philosopher  would  have 
been  compelled,  to  resort  to  the  unhealthy 
atmosphere  of  a  laboratory,  and  the  con- 
tinued poring  over  an  intensely  active 
fire.  The  blow-pipe,  according  to  Be|g, 
man,  had  been  long  employed  in  the  ajts 
by  jewellers  and  others,  for  tho  .purpose 
of  soldering,  before  it  was  applied  to  the 
purposes  of  analytical  chemistry  and  mi- 
neralogy, by  a  Swedish  metallurgist  of 
4he  name  of  Sual,  about  the  year  }733, 
This  individual  appears,  however,  to. 
have  left  no  written  account  of  the 
methods  which  he  adopted  in  its  applica- 
tion. The  researches  of  Cronstedt,  Berg- 
man, and  Gahn, — and,  more  recently* 
those  of  Berzelius  and  Faraday,  have 
concurred  in  raising  this  instrument  to  the 
eminent  station  of  utility  which  it  at  pre- 
sent enjoys.  In  the  work  of  Berzelius 
on  this  subject,  will  be  found  ample  in- 
structions for  the  pursuit  of  mineralogi- 
cal  and  analytical  chemistry  ;  and  in  the 
"  Chemical  Manipulations",  of  Dr.  Fa- 
raday, the  student  will  meet  with  copious 
directions  for  applying  this  instrument 
in  the  bending  aud  blowing  of  glass,  in. 
practical  chemistry.  For  the  former 
purpose,  the  mouth  blow-pipe  possesses 
undeniable  advantages;  but  for  the  more 
fatiguing  operations  of  the  latter,  the 
table  or  hydrostatic  blow-pipe  will  be 
found  convenient  The  advantages  pos- 
sessed by  the  mouth  blow-pipe  oyer  alt 
those  instruments,  whose  blast  is  pro- 
duced by  artificial  means,  consists  in  its 
portability,  economy,  and  the  facility  qf 
immediately  suspending  or  modifying 
the  blast.  "  The  chemist  does  not  pos- 
sess," says  Dr.  Faraday,  "  a  more  ready, 
powerful,  and  generally  useful  instru- 
ment than  the  mouth  blow-pipe,  audi 
every  student  should  early  accustom 
himself  to  its  effectual  use.  and  appli- 
cation." j  '' 
.  The  supply  of  a  continued  stream  off 
air  is  the  chief  difficulty  which  a  begin,, 
ner  experiences  in  learning  the  u$e  of 
this  instrument;  and  this  difficulty  is,  I 
apprehend,  not  unfrequently  increase*! 
by  the  employment  of  a  bJow-pjper  wjj^ 
too  large  an  orifice,  in  the  first  instance, 
The  following   method  of  cxnistrtfcimg 
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ON   THIS  PBACTJfJ*  Q?   T^«   BLOW-PIP*: 


*iB»  I  Jw»  xeajon  tot  inline,  be  found 
fibre  efficacious  than  any  other  hitherto 
published,  since  I  have  by  its  means 
succeeded  in  less  than  half  an  hour  in 
Communicating  the  art  of  blowing  to  a 
f lass  of  several  persons.  Let  the  pupil 
procure  a  tube  of  glass,  be,  about  13 
inches  long,  and  of  the  size  and  thick- 
ness of  a.    Let  him  now  thoroughly  heat 


% 


the  tube  at  c,  about  two  inches  from  the 
end,  by  slowly  turning;  it  round  in  the 
flame  of  a  candle,  or,  what  is  better,  * 
spirit  lamp.  When  he  finds  that  it  wilf 
yield,  let  him  bend  it  gradually  till  it 
has  acquired  the  position  represented  by 
fig.  2.  The  part  d  is  now  to  be  heated 
in  the  same  manner,  till  it  is  found  soft 
enough  to  draw  out,  when  the  part  e  roust 


*c 


he  gradually  withdrawn,  as  represented 
in  fig.  4,  till  it  terminates  in  a  point; 
this  point  should  be  held  for  a  minute  or 
two  in  the  point  of  the  flame,  in  order  to 
thicken  it,  and  when  cold,  it  is  to  be 
ground  away  with  a  file,  until  the 
Smallest  possible  orifice  is  visible.  The 
pupil  will  now  be  possessed  of  a  blow 
toipe  (fig.  3)  with  an  exceedingly  minute 
jet,  and  if  he  puff  out  his  cheeks  to  the 
utmost,  and  place  the  end  b  within  his 
Hps,  while  the  other  extremity  is  held 
within  a  short  distance  of  a  candle  (fig.  5), 
he  will,  after  a  few  trials,  find  no  diffi- 
culty in  keeping  the  flame  continually, 
and  without  intermission,  horizontal  and 
clear.  The  operation  which  he  will  be 
required  to  perform,  in  order  to  keep  his 
cheeks  constantly  distended,  notwith* 
Standing  the  escape  from  the  jet,  cannot 
lasily  be  described,  but  will  naturally 
offer  itself  when  the  expenditure  of  air  is 
▼"fry-  small.  When  tire  pupil  has  suc- 
ceeded in  keeping  up  a  constant  blast  for 
several  minutes  by  this  means,  he  may 
enlarge,  the  aperture  by  degrees,  prac- 

Ssing  between  each  enlargement,  till  he 
nds  he  can  manage  a  blow-pipe  with  a 
targe  We,  when  he  should  purchase  one" 
if  brass*  with  an  ivory  or  tinned  mouth- 
piece, for  general  use. 
'  Among  the  numerous  hydrostatic  blow. 

S'Tpes  which  have  already  appeared  in 
oUr  Magazine,  the  pupil  who  wishes  to 
Manufacture  his  own  apparatus,  may, 
assuredly  find  one  which  will  form  a 
||l$HW\V for  the  table  blow-pipe.     I 


subjoin  a  plan  for  one,  which  may  be 
constructed,  at  a  trifling  expense,  by 
almost  every  student,  and  in  situations 
where  the  artioles  or  workmanship  re- 
quisite for  the  construction  of  a  more 
complicated  machine  could  not  be  pro* 


cured.  A  B  is  a  common  pail,  about 
half  filled  with  water;  o  is  a  large 
flower-pot  inserted,  and  fastened  in  by 
any  convenient  method ;  d  is  a  inoutb 
blow-pipe  (glass  would  no  on  an  emer- 
gency), fastened  in  air-tight,  with  a  cork 
and  lute,  to  the  hole  at  the  bottom  ef  the 
flower-pot ;  e  is  a  bent  tube  of  glass  of 
metal,  terminating  under  the  mouth  ef 
the  flower-pot.  When  air  is  blown  ia 
from  the  mouth  at  e,  it  rises  into  the 
body  of  the  internal  vessel  and  displaces 
the  water,  which,  in  endeavouring  to 
regain  its  level,  forces  out  the  air  front 
the  jet  of  the  blow-pipe,  with  *  fo*c* 
proportioned  to  the  height  of  the  column, 
of  water  displaced. 
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srflWw    Jccttmt   of  the    Lift   *nd  Literary 
~3>V   J*vrtuits  *f  Mr,  Joseph  Luekcccfe. 

10  Joseph  Luckcock  wasborn  in  Binning- 
.  Jjam,  Jan.  15,  1760.  His  father  had  been 
<*<*.  manufacturer  of  that  place  on  a  small 
r  odtJe,  and  he  inherited  a  little  property 
:  from  his  father,  but  changed  his  occupa- 
;.  lion  to  enter  into  a  partnership  in  the  busi- 
-  neas  of  chemistry  and  refining  of  metals. 
.-This  speculation,  however,  proved  un- 
fortunate. The  trade  became  insolvent, 
.and  was  broken  up  a  few  years  after  its 
r  establishment;  and  the  poor  old  man, 
,w4th  a  feeble  constitution  and  depressed 
5.tinergks,  never  had  the  power  to  recruit 
^dtbe^atniJy  fortunes,  and  of  course  the 
»i*hil<U«B  had  to  struggle  with  difficulties 
jilt*  /regain  their  lost  rank  in  society, 
nafofephh  wins  an. active  and  spirited  lad. 
viE*riyjnJife  he  displayed  a  capacity  fit 
IxfeiVllw  reception  .of  mathematical  know- 
e'ltaigt.  ».;Hi*:  schoolmaster  (at  that  time 
lvitb&Abest.thg  town  contained,  and  whose 
>op*ptfei©r  juurxy  years  averaged  not  fewer 
&  tfan.lQO)i  pronounced  him  the  best  arith- 
-ape^tcal  ;p«pil  he  ever  had  :  and  some 
?  years  after  liis  drawing-master  said,  4I  I 
,»<le  not  know  whether  f  should  be  most 
jealous  or  proud  of  my  scholar,  for 
r  whenever  he  has  finished  a  drawing  from 
:  my  pftttern,  I  am  a  little  puzzled  to 
.r  Jknow  which  of  the  two  is  my  own."  On 
...leaving  school  he  was  bound  apprentice 
,y|o  his  ^tlief  $  and  here  commenced  that 
.taste  for  the  study  of  the  sciences,  and 
\  i  particularly  the  higher  branches  of  the 
^mathematics,  which,  has  since  supplied 
a  jWireowsatioa  and  amusement  of  the  re- 
j ,:  majndex  of  his  1  tie.  The  attachment  to 
<)i&m*myf^  <erven  at  that  early  period,  soon 
^/Wgrpjtted.tt*  most  ardent  powers  of  bis 
^n*taA*aad  bx  the  union  of  practice  with 
^^wryh^.  became  well  acquainted  with 
,  i>»  principles  and  applications,  in  accord- 
^ance  with  the  knowledge  at  that  time 
.<  possessed,  when 'aquafortis,  oil  of  vitriol, 
^fcapug-mortuum,  &c.  &c.,  were  the  terms 
-oH)££ae*al  use  3,  lor  Priestley  had  not  yet 
jfby  £ia4wcoveries  of  the  gases  prepared 
«,  Uie^vay.  for  new  theories  and  a  new  no- 
-oftwpdfWtttte* ..  His  favourite  pursuit  was, 
7eh*we#eft;inter*ttpt*d  at  the  end  of  about 
—f^^)^ftj^ny<his  fatbei's  failure  ;  he  was 
thus  compelled  J>y /unwelcome  ckreum- 
-n^^JflW^llAe^ihoiwiri  apprentice  a  second 
1  *im%tot&i  n^^fe^ttrer,  an4  he  worked 


•  ia  the  shop  dtftfogntlfe  taftaMetPtf&ut 

,  ^minority.  At  tshelaqpirtirmi  ^^M^ Ap- 
prenticeship be  commenced  4m « msk  ftwn 
account  the  feutfcMtv  of ?buclterolattog, 
which  he  continued  «bout t'welvesJeaVs, 
in  partnership  with  his  bitMier^  when 
the  whole  of  that  branoh^f  ^he  we*4th 
of  Birmingham  entirely  ceased  mj&  4»e- 

-  came  annihilated  ;  and  setot*  paying  20#. 
in  the  pound  to  all  luV  credited,  h*  was 
again  cast  upon  the  world  without  a 
farthing.  •  .•"•*■** 

During  this  period,  though  hirffowtrs 
and  inclinations  were  kept  im  full  exer- 
cise, they  were  not  limited  to  the  drv 
and  laborious  studies  already  mewioned. 
He  could  well  combine  with  them  *be 
lighter  and  more  cheerful  recreation  of 
music;  and  in  these  opposite  pftutuits 
could  he  equally  excel.  He  never,  it  is 
true,  attained  to  any  brilliancy  o#.  exe- 
cution in  instrumental  harmony,  .foe  want 
perhaps  of  more  leisure  fov  praotlee; 
but  he  could  read  the  most  difficult  com- 
positions with  a  facility  and  correctness 
seldom  surpassed  by  professional  men, 
and  with  a  degree  of  taste  not  often 
equalled  by  amateurs.  A  trifling  araec- 
dote  may  here  be  admitted  as  a  digres- 
sion. He  had  the  mortification  of>  Wit- 
nessing the  destruction  of  his  favourite 
violincello,  and  the  exulting  mirth;  on 

.  the  occasion,  by  the  rioters  at  the*  Old 
Meeting-house  in  1791 ;  and  tbia  casta 
damp  on  his  musical  raptures  wmeHsras 
never  aftei wards  entirely  removed,  las 
he  never  replaced  his  instrument  by  Ishe 
purchase  o  f  another.  «. v  ■ .  •  f  ■ .  /r 

With  many  changes,  which;  it*  wbald 
be  ill-timed  here  to  enumerate,  he  con- 
tinued the  next  five*aad-tw«irty' yeari. 
chiefly  occupied  in  concerns  ctstneeted 
with  the  metallic  arts;  and  the  applica- 
tion necessary  to  provide  for  his  <s*b- 
sistence  prevented  that  devatednefcsn  to 
science  which  more  leisure  aright  have, 
rendered  highly  serviceable  to  the  world. 
About  the  year  1817,  finding  thati>y 
moderation  and  economy  be  hast  realised 
a  few  hundred  pounds,  be  kuili  his 
round  cottage  at  Edgbaston,  with  the 
intention  of  retiring  altogether  font  4he 
bustle  and  selfish  pursuits  of  society, 
and  seeking  his  happiness  for  Jthe  re- 
mainder of  his  days,  ra  tbe.tisnesaiUity 
of  experimental  gardenings  ansbaenmtific 
efibrts  to  enable  him  to  Jtapipaxwjtiith, 
the  rapidity  of  modern  improveaassits, 
The  spot  he  chose  lor  his  resWeaerJwas 
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ai ftaatiMkftMl  **»•#)>*  romantic ;-  his 
-q>ujMi*4r  nVMi-iMp:  and  picturesque ; 
n-**4ihi »  jW<«I^  Crowed  from  Ariosto, 
^q»imkH!4)frtiell»fnmfty  of  the  whole— 
ffs^l9^»i¥l^/«B4^ii|ftii  :nub&;*9  and  some  of 
uJfit  £wl«Wiiar*omfd*n*ent  to  bis  pur- 
i{jhWH,4t|?ftUi«il«ljwth  the  title  of  Orbit 

,?G2%M^kst*Ba*ear  he  published  a  new 
mikwy,>o(  &r  tubs,  with  other  matter; 
*  *ndd*£  he  had  the  mortification  of  its 
being  but  little  noticed  by  the  scientific 
2i*w*W*  he  had  at  least  the  consolation 
-i4kftt'i»  no  one  instance  was  his  theory 
^ifeonjtrovejrted,  or  called  in  question :  and 
A.mmmimng  the  importance  of  the  sub- 
^'.Jtcjltt  and  the  capability  be  has  displayed 
"loins  its  investigation,  this  silence  itself 
2<jri«B0f  him  on  high  vantage  groand.  It 
2t  w  impossible,  either  for  an  adept  or  a 
-superficial  observer,  to  follow  the  author 
^;  through  his  train  of  argument,  and  his 
-  ^elaborate  calculations,  without  admitting 
-nthat  he  has  brought  to  the  subject  a  mind 
3?&ily -Qualified  for  the  investigation-— that 
trrJris  assumptions  are  founded  not  on  wild 
foltad  empirical  conjectures,  but  on  sober 
-amasoning,  if  not  on  absolute  demonstra- 
~z$ipL  It  can  hardly  be  expected,  that 
•Jithetf  ublic  should  readily  adopt  any  new 
Mjdiscoreries  In  science  which  should 
nospread*  an  extensive  injury  through  the 
bi&mniutrity.  The  tens  of  thousands  of 
sjaoekfc -whose  testimony  must  be  rancel- 
siskd^tfa*  nnmerods  teachers  and  pro- 
se feasors  -who  would  have  to  unlearn 
a  Jlhetf  .favourite  hypothesis,  and  the  hu- 
miliating acknowledgment  that  they  had 
bfattv  been  in  the  wrong,  all  operate 
-na*  aft  talisman,  which  demonstration 
,1-iieself require*  a.  long  time  to  destroy.  It 
t>?HJOttiJ  be  out  of  time  and  place'to  at- 
-BlftmpV'Ui  this  brief  sketch,  to  vindicate 
-d ads  -theory  wy  argument— the  object  is 
cl  n^ to  ^rratify  curiosity  hut  to  excite  it. 
avAi  familiar  illustration  will  at  once  con- 
b^ey  to  she;  reader's  mind,  whether  he  be 
y^da^Arian..  of  science,  or  of  plain  nnculti- 
bssated  common  sense,  the  power  of  form- 
al dng  intolerably  accurate  opinion  as  to  its 
atfirulii  or,  probability.  Suppose  a  coach- 
9rfwimeft  to  fee  raised  so  as  not  to  touch  the 
f -{*rooj)a\and  made  to  revolve  on  its  axis  ; 
«sat&xmeioaeMhat  all  its  parts  converging 
yiattatyiiBntre  would  partake  of  the  com- 
oftmnuj«mtk)Q,  without  any  possible  ten- 
iflideney^JvaYiatian.  But  let  the  wheel 
us*Best9Bpeav-the :  ground,  and  let  the  ob- 
zc^gwsi^darm  g  mark  on  the  outer  circle, 


ay  sUTfliu  :*5 

and  let  the  wheel  be  made  to  perforin 
its  evolution  on  itsoucis,  and  at  the  same 
time  its  advance  on  the  road,  a  ad  the 
mark  will  be  found  to  have  an  accele- 
rated or  retarded  motion,  according  as  it 
may  in  rotation  occupy  the  upper  or 
lower  part  of  its  course.  This  idea, 
suitably  amplified  (he  contends),  will  be 
found  fully  to  account  for  and  explain 
the  cause  and  operations  of  the  tides  on 
the  surface  of  our  globe.  Revolving  on 
its  centre  solely,  it  could  have  no  tides— 
but  in  conjunction  with  the  advance  in 
its  orbit,  and  having  such  a  mass  of  water 
on  its  surface,  it  could  not  be  without 
them.  Whatever  plausible  objections 
may  be  brought  against  this  hypothesis, 
let  them  have  fair  play  and  their  due 
weight ;  but  let  it  at  the  same  time  be 
remembered,  that  there  are  many  insu- 
perable objections  against  the  theory  that 
would  explain  the  tides  by  the  attraction 
of  the  moon.  The  relative  magnitudes 
of  the  earth  and  moon  are  about  fifty  and 
one.  Supposing,  then,  that  the  moon's 
attraction  of  one  can  raise  myriads  cf 
tons  weight  of  water  on  the  surface  of 
the  earth,  and  send  them  forward  in  & 
perpetual  revolutionary  protuberance— 
surely,  then,  the  attraction  of  fifty  on  tjie 
moon,  by  a  parity  of  cause  and  effect, 
would  be  sufficient  to  tear  that  globe  in 
pieces,  or  inevitably  drag  it  into  the 
earth's  vortex.  The  theory  of  attraction 
compels  its  advocates  to  contend  or  sur- 
mise, that  those  planets  which  have  no 
satellites  can  have  no  tides;  thereby  ex* 
cludiny  no  less  than  twenty-one  of  the  ce- 
lestial bodies  belonging  to  our  system.  I  f 
mere  conjectures  are  allowed  any  weight 
in  the  argument,  let  them  at  least  be  on 
that  side  which  corresponds  the  neatest 
with  the  apparent  universal  laws  of  nature. 
It  is  certainly  a  very  unceremonious  way 
of  begging  the  question,  to  exclude  so 
large  a  portion  ot  that  system  from  the 
beautiful  analogy  and  unity  of  design, 
which,  as  far  as  our  limited  powers  of 
investigation  may  extend,  appear  to  per- 
vade and  sustain  the  whole*  Not  to 
multiply  objections ;  we  have  the  autho- 
rity of  Sir  Isaac  Newton  himself,  that 
gigantic  champion  of  attraction  — «*tnat 
"  there  must  of  necessity  be,  in  the  perio- 
dical return  of  the  tides,  some  other 
mixed  cause  hitherto  undtscweted^*-- 
these  are  his  own  words.       -  ~  -       ' '  • ' 

Mr.  L.'*  preface  hue  the  ibUb#*W£*n- 
aasumiog  and  iffipfileifp*  pu*ag**«  1 
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launch  my  book  on  the  stream  of  time ; 
it  is  irrecoverable;  it  may  be  retarded  id 
lis  progress  by  prejudice  or  misconcep- 
tion ;  it  may  founder  on  the  quicksands 
of  error;  it  may  glide  into  the  gulf  of 
Oblivion  ;  but  it  is  possible  that  it  may 
reach  the  ocean  of  fair  and.  lasting  repu- 
tation." 

In  the  year  1825,  he  published,  in 
Jtfewton's  "London  Journal  of  Arts  and 
Sciences,"  a  beautiful,  ingenious,  and  com- 
plete calculation  on  the  solar  year,  with  a 
corresponding  scale  of  adjustment  with  the 
y aviation  of  time  produced  on  our  earth, 
in  consequence  of  the  excess  of  duration 
beyond  the  365  days.  The  excess  of  the 
six  hours  is  provided  for  by  our  leap- 
ATear,  but  no  provision  whatever  is  made 
for  the  remaining  time.  The  Julian 
correction  of  the  calendar,  at  the  time  it 
was  made,  answered  the  intended  pur- 
pose, but  no  plan  was  adopted  for  future 
regulations.  Time  passed  on,  till  the 
discrepancy  became  considerable,  and 
then  the  Gregorian  attempt  exhibited  a 
second  partial  and  imperfect  knowledge 
of  the  subject.  Eleven  days  added  to 
fhe  calendar  at  one  time  produced  incal- 
culable confusion  in  historic  records,  and 
jn  the  legal  and  commercial  transactions 
of  the  greatest  portion  of  the  world ;  and 
jt  was,  after  all,  but  a  bungling  effort  to 
correct  the  cause.  It  was  left  entirely 
to  chance,  or  caprice,  or  neglect,  or  mis- 
conception, to  provide  for  the  ever- return- 
ing difficulty.  No  individual,  nor  society, 
was  responsible  for  any  interference,  and 
thus  the  subject  remained  in  Cimmerian 
darkness.  Eighteen  centuries  had  passed 
away  without  any  solution  of  the  pro- 
blem^ The  numerous  savans,  during 
that  long  period,  ever  on  the  watch  to 
improve  their  wealth  or  their  reputation, 
had  passed  it  over,  no  doubt,  as  a  solu- 
tion impossible  to  bring  within  the  power 
jof  calculation— or,  if  they  did  attempt  it, 
were  baffled  in  their  endeavours.  Some 
Of  the  most  skilful  of  them  have  been 
known  to  declare,  that  they  did  hot  think 
jt  practicable.  What  they  totally  failed 
in  accomplishing,  the  subject  of  this 
memoir  has  attained,  and  with  that  per- 
fection that  fearlessly  challenges  the 
most  elaborate  and  scientific  scrutiny. 
He  has  exhibited  the  mode  by  which  he 
.proceeded  in  his  calculations — and,  till  it 
shall  be  proved  that  he  is  wrong,  he  is 
.fUUitled  to  that  meed  of  praise  which 
tgenju8  claims  or  expects  as  its  gratifying 


reward.  From  bis  statement  if  *q 
that  he  has  provided  a  regular  aatf  fry*, 
tematic  scale,  by  which,  at  stated  and 
uniform  intervals,  those  portions  shall  be 
added  that  shall  at  length  include  evfery 
second  of  the  supernumerary  time,  and 
bring  the  whole  under  the  subjection*  of 
the  most  regular  and  beautiful  harmony. 
Whether  this  plan  will  ever  be  adopted, 
has  nothing  to  do  with  its  merits  as  in 
present  estimation.  Time  will  do  him 
justice — and  it  may  not  be  long  ere  the 
name  of  Luckcock  may  form  a  trio  witn 
those  of  Julian  and  Gregory,  leaving  no 
opening  for  a  fourth  name,  as  fhe  ques- 
tion will  be  set  at  rest ;  and  his  memory 
shall  hold  a  conspicuous  niche  in  the  im- 
mortal temple  of  scientific  fame. 

In  addition  to  these  vouchers  for  his 
devoted ness  to  philosophic  lore,  in  the 
same  journal  in  1824,  will  be  found  a 
preity  full  essay  of  his  on  the  subject 
of  light  and  heat ;  and  he  has  a  hand- 
some folio  volume,  beautifully  written^ 
and  containing  numerous  illustrative  dia- 
grams ;  the  subject  and  subdivisions  of 
which  his  own  title-page  will  best  and 
amply  explain : — 

"  The  Theory  of  the  Universe ;  ^  n 
its  certainties,  its  probabilities,  and  & 
mysteries;  as  far  as  the  human  intellect 
has  hitherto  been  able  to  explain  pf 
comprehend  them.  Principally  collected 
from  the  most  undisputed  authorities *j 
but  containing  much  original  matter, 
and  more  particularly  oh  If  eat.  una 
Light — on  Motion  and  Gravitation — op 
the  Figure  of  the  Earth — on  the  Calen- 
dar— and  on  the  Tides.*' 

Here  is  ample  scope  for  Inquiry  ;,  and 
even  the  failure  of  proof,  on  some  of  lift 
speculative  points,  may  be  abundahftjp 
compensated  by  much'  original  demonV 
stration  on  others.  It  cost  hirh  the  aW 
dept  application  of  the  energies  of  "hi; 
fitted  mind  during  many  years.  Whef 
completed,mahy  obstacles  presented  them- 
selves to  its  publication,  and  time  slipped* 
away  till  the  growing  infirmities  of  aci 
precluded  any  farther  efforts  oh  hjs  paff 
towards  the  accomplishment  of  his  wishes* 
The  work  would  be  found,  perhaps,  UK* 
elaborate  and  expensive  for  a  gehefat 
school-hook,  too  scientific  for  pubfte 
reading,  and  the  learned  world  could  not 
be  expected  to  feel  an  interest  in  its  re- 
ception,' till  its  merits  had  been  fully 
discussed  and  recognised.  For  the  pre- 
sent, therefore,  it  mult  remain  jn  a&gy- 
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tntigj  but  it  Would,  unquestionably,  be 
a  valuable  gem  in  the  library  of  a  man 
of  wealth/  of  science,  or  of  taste. 

About  seven  years  ago,  finding  that 
the  most  prudent  economy  could  not 
enable  him  to  subsist  on  his  income,  he 
sold  his  cottage  for  a  life-annuity,  on  the 
produce  of  which  he  now  chiefly  de- 
pends. He  has  all  his  life  been  wedded 
to  science;  but  if  the  expression  is  al- 
lowable, he  uever  had  any  other  wife. 
His  inclination  to  studious  habits  kept 
him  aloof  from  the  frivolous  pursuits  of 
fashionable  society,  and  even  to  a  con- 
siderable degree  from  the  innocent  re- 
creations that  enliven  and  sweeten  exist- 
ence ;  and  by  his  last  retirement  he  be- 
came a  perfect  recluse  from  the  busy 
haunts  of  his  fellow-men.  On  these 
grounds  it  may  well  be  supposed  that 
Re  held  no  inconsiderable  portion  of 
eccentricity  of  character:  this,  his  friends 
may  not  feel  disposd  to  controvert,  but, 
at  the  same  time,  they  must  warmly  con- 
tend for  the  uniform  consistency  of  his 
{>rinciples,  and  the  sound  integrity  of 
lis  heart,  fn  his  theological  opinions 
he  is  free  and  unshackled;  feeling  the 
firm  conviction,  that  where  the  mind  and 
affections  are  keenly  imbued  with  the 
sentiment  u  whatever  ye  would  that 
others  should  do  unto  you,  do  ye  also 
unto  them,"  there  remains  but  little  need 
for  the  adoption  of  any  of  those  creeds 
which  ever  have  and  ever  will  be  the 
source  of  strife  and  dissension  among 
their  professors.  And  in  his  politics,  he 
is  a  radical  in  the  best  sense  of  the  word 
^— ever  earnestly  insisting,  that  every 
human  being  is  inalienably  intitled  to 
his  or  her  share  of  the  general  share  of  unU 
rersal  happiness.  The  portrait  of  Baron 
Cuvier,  prefixed  to  his  memorial  by  Mrs, 
Lee,  is  so  extraordinary  a  likeness  of 
the  subject  of  this  record,  as  thus  to  in* 
duce  its  attestation.  Perhaps  no  chance 
effort  ever  displayed  a  closer  resem* 
bianco,  making  a  reasonable  allowance 
for  the  difference  of  age. 

Lastly,  this  communication  is  entirely  ' 
unknown  to  him  whose  encomium  is  in* 
tended.    It  is  presented  in  high  admi- 
ration of  Jris  talents  and  character,  and 
as  a  tribute  of  warm  affection  from 
His  brother, 

Jambs  Luckcock* 


Um4  trove,  BdfcbMtoD, 


"  EXPOSITIONS  AND  I LLUSTaATIONS,  IN- 
TERESTING TO  ALL  CONCERNED  IN 
STEAM-POWER. "     BY  COL.  MACERONE.* 

We  expected,  about  this  time  last 
year,  that ,  when  we  should  next  have 
occasion  to  discuss  the  steam-carriage 
exploits  of  Colonel  Macerone,  it  would 
be  in  the  shape  of  a  defence  to  a  certain 
action  for  libel  brought  against  us  by 
the  Colonel ;  but  diis  aliter  visum.  Col. 
Macerone  has  very  civilly  intimated  to 
us,  that  he  has  no  intention  of  proceed^ 
ing  with  the  action,  and  this  too  of  his 
own  free  grace  and  favour — wholly  uni 
asked,  unsolicited,  unsupplicated  by  us. 
Not  (of  course)  that  there  was  or  could 
be  any  doubt  of  the  Colonel's  coming 
off  the  winner  had  he  chosen  to  go  on 
with  the  suit — nor  yet  that  he  had  any 
idea  of  putting  up  tamely  with  our  stric- 
tures upon  him — but  that  he  had  be- 
thought him  of  a  far  more  sensible  me* 
thod  of  refuting  us,  than  any  to  which 
the  peddling  firm  of  Messrs.  John  and 
Richard  Doe  could  help  him. 

"  Away,"  be  cried,  "  with  such  ignoble  tools; 
With  Brettel'a  aid,f  I'll  print  and  shame  thefool*.** 

The  principal  point,  it  may  be  recol- 
lected, on  which  we  were  at  issue  with 
Colonel  Macerone,  regarded  the  possi- 
bility of  his  steam-carriage  having  "  ac- 
tually run  1700  miles  without  a  single 
shilling  being  required  for  repairs."  We 
said,  that  we  did  "  not  believe  "  it  had 
done  any  thing  of  the  kind  ;  and  willing 
to  let  the  Colonel  off  as  easily  as  possi- 
ble, we  suggested  that  he  had  in  all  pro* 
bability  "  been  deceived  by  others  "  into 
making  so  extravagant  a  statement.  The 
Colonel  would  not,  however,  be  let  off; 
he  reasserted  the  1700  miles  perform- 
ance  as  a  thing  perfectly  within  his  ew$ 
knowledge ;  and  rejected,  with  disdain 
ful  glee,  the  supposition  of  his  **  being 
deceived  by  others  out  of  the  evidence 
of  his  senses."  We  asked  for  proofs— 
u  plain  matter-of-fact  "  proofs— not  big 
words;  but  no  such  proofs  were  ever 
forthcoming,  and  there  the  affair  rested 
at  the  time  the  Colonel  so  politely  invited 
us  to  take  a  turn  with  him  in  Westmin- 
ster Hall. 

In  the  Pamphlet  vice  Declaration,  winch 
Colonel  Macerone  has  now  served  upon 
us,  he  begins  with  a  formal  re-assertion 

♦  Effingham  WfcUon,    8vo.    Pp.  ISO,    IStf,     • 

t  "Bretter*  Aid."  — See    *  Expositions    anrt 

Illustrations,"  p.  105.  '.'.:", 
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of  tbc  truth  of  the  disputed  statemepti 
and*,  as  if  there  were  not  already  enougti 
to  swallow,  raises  the  number  of  miles 
from  1700  to  3000!!! 

*?*  t,0on  produce  the  most  competent  testi- 
mony to  prove,  that  I  have  ran  one  carriage 
3000  miles  without  any  sensible  "wear 

AND  TEAR  EITHER  TO  THE  BOILER  OR 
ENGINE." — p.  11* 

Further  on  he  repeats  the  statement 
with  a  little  more  circumstantiality  .— 

"  I  declare  that  the  same  identical  carriage 
delineated  in  the  frontispiece  of  this  work,* 
which  took  Mr.  Gordon  to  Windsor,  &c.,  and 
which  has  since  run  through  every  journey 
spoken  of  or  alluded  to  in  this  work,  and 
many  scores  of  others,  besides  several  weeks' 
daily  work  on  the  rough  bad  paved  roads  of 
Belgium,  at  the  rate  of  twelve  miles  an  hour, 

IB  HOW  IN  AS  SOUND  A  STATE  OF  BOILER, 
EftJ?INBB,  AND  MACHINERY,  AND  IS,  IN  FACT, 
MOJLE  -EFFICIENT  THAN  THE  DAY  (8th  Sept*, 

l£*$  it  first  took  Mr.  Gordon  to  Windsor, 
since  which  it  has  run  at  least  3,000  miles.'' 

But  although  the  Colonel  says  he 
u(ean'  produce  the  most  competent  testi- 
mony td-pssnre"  all  this,  still  he  produces 
none* ;  #f  e  gives,  indeed,  a  great  many 
extracts  from  books  and  newspapers,  de- 
scriptive of  particular  performances  of 
his  carriage—some  very  genuine- like  pri. 
Yale  letters  also ;  and  be  furnishes,  more- 
over; a  last  of  fifty-four  persons — noble- 
men, mmbassadord,  generals,  members 
off  parliament,  engineers,  editors,  re- 
porters, &c.*  who  either  have  attested,  or 
are  ready  to  attest,  the  reality  of  these 
petfrrmaneesi  to  alitor  any,  of  whom 
the  iSditor  of  the  Mechanics*  Magazine  is 
pobMy  ^>}jt  that  he. ««  may,  if  he  please, 
gktetkt  fce."  it  is  by  no  means  neces- 
saryy  however,  that  the  Editor  of  the  Me* 
cbanicV  Magazine  should  do  any  thing  so 
uncivil  warder  to  make  good  his  charge 
of  exaggeration  against  Col.  M.  The 
presentis  not,  as  the  Colonel  would  fain 
represent  it  to  be,  a  case  of  conflicting 
authority--**  host  of  positive  testimony  on 
one  side,  and  a  single,  solitary,  stubborn 
disbeliever  on  the  other*  All  that  these 
witnesses  have  affirmed,  or  are  prepared 
Xckts&xm,  May  be  perfectly  true,  and  yet 
tlfer-pbsWron  of  tbe£diN}r  remain  entirely 
uerfiexarbed,:  The  question  we .  have 
rafted  gsinat  whether  the  Colonel's  car- 
ria^aAasaeViiicecfeka- capability  of  going 

teeqei  av>  !■*»>  &  *  t»~a  »■  ■■  ■>  -..  » ~~i-r-'' 

•  Alto  in  Mcch.  Mag.,  No.  539, 


ten,  fifteen,  twenty jKtm LinWW*<!» 
miles  per  hour;    but  whether,  admit- 
ting all  that  is   alleged  W  ftf^rWof 
going  to  be  correct,  It  HasU#Ua!!y  gttn¥ 
(as  Col.  M.  alleges)  the  l^nffltftyB 
need  not  insist  on  the  *'3000^<k,w1ttioltf 
a  single  shilling  being  required  fBf'W 
pairs."    Our  words  were  these;— "WfcC 
is  far  beyond  what  can  be  said  of  aw 
other  steam-carriage    that  has  yet°ianv 
peared  on  the  road ;  and  if  liferstlly,  W 
even  substantially,  true,  itSettle^yrori6r 
the  only  material  question  which  tfenWlniij 
undetermined  with  respect  to  thW  e1^1 
nomy  of  steam  travelling— jmtiely;  '&$ 
question  of  tear  and  wear"  (Mech.  Msfc* 
vol.  xx.  p.  1  Go)    Now,  all  the  evidencr 
(with  an  insignificant  exception)  wnicfL 
the  Colonel  now   brings  forward,  goes 
quite  beside  this — the  only  question.    QP 
his  fifty-four  witnesses,  there  is  but  onV 
who  ventures  to  back    his   1700  mile', 
story— by  *«  opinion"  too,  merety,  liqt^ 
knowledge — and  that  is  Mr.  Alexander" 
Gordon,  the  ready  backer  of  all  persons^ 
of  out-of-the-way  pretensions — the  Goch- 
ranes,  Gurneys,  and  Corts,  of  the  agei:^ 
"  For  this  assertion,*'  says  Mr.  Gordon^ 
"  Col.  Macerone  has  been  much  written^ 
against  by  parties  who  never  went  to  sew'^ 
his  carriage.     My  own  opinion,  formed^ 
after  narrowly  watching  and  riding  irttf  en1* 
upon  his  carriage,  is,  that  it  has  dOTn?,1^ 
and  can  do,  more  work  than  1700  failef* 
without  repair.    I   de  not,  n6r  do  tWr 
proprietors,    assert  that,  after*  running 
such  a  distance,  it  required  bq  repairs. 
I   knew,  and  Colonel  Maeitfosje-'neveDT 
concealed,  that  it  does  r«f«|t^*epAir**" 
Indeed,  Mr.  Gordon!     I>id,jauj^,ey^:i 
then,  deceive  us,  when  we  read*  .ifc^bfrj; 
Colonel's  first  pamphlet  (Fucte  poueem*  * 
ing  Elementary  Locomotion,  p.  27),*he*e^ 
words, — ••  The  carriage  has  aci-naiiy  run 
1700  miles,   without  a  singly.  sUUing} 
being  required  for  repairs"    C^  *^*> 
words!)?     Did   they  also deeaivftf nw^d 
when  we  read  in  the  same  pumstftety" 
page  32,  these  other  words  :— *  I'ltfs  ld* 
know,  and  can  also  prove,  that  we  1ntv%m 
run  our  steam-coach  above  1500 ifljlj$|f^ 

Without  EVER  HAVING  HAD   OCCAStojr ^fr"^ 

the  slightest  repairs  whatever,  eitKer^1^ 
the  machinery  or  the  boilers"^  j^&Sg^ 
our  eyes  did  not  deceive  us*  &£^1$#lfca 
passages  are  still,  as  boldly  ^npmjmNsoa 
and  *  as  absolutely  unqualified,  *&>  Wfc^ 
Neither  will  Mr.  Gordon  *•  at  aj^jifr^ 
cetved,  if  be  read  in  them  as  flat  a  con- 
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diction  as  any  backer 
^    jWMispVincipal. 

^QH,i$ertawo  have  contented  ourselves 
tt^hr  sta^ng  that  we  <(  did  not  believe  ". 
tjie^plonel  s  1700  miles  without-occasion 
fpr- repair  story— for  which  disbelief  our 
re^sow  was  simply,  that  the  statement 
vajriof'  the  nature  of  a  physical  impossU 

S#.tyv  We  can  now,  however,  venture 
:go  -a  step  further,  and  to  assert,  on 
tbfe  strength  of  testimony  of  the  most 
c^ect  and unexceptionable  kind  (testi- 
roppy,rf0  :  which  Colonel  Macerone  at 
lea^i  wtfl  not  except),  that  the  statement 
i^  positively  false.  Who  does  the  reader 
imagine  is  the  witness  we  intend  to  pro- 
;?  He  will  hardly  credit  us  when 
name  Colonel .  Macerone  himself! 
£es,  incredible  as  it  may  appear,  the 
same  Colonel  Macerone  who  in  1833 
ajormed  there  had  never  been  "  a  single 
s&illiiig  required  for  repairs,"  never  any 
u}  occasion  for  the  slightest  repairs,"  and 
wqe  commences  his  pamphlet  of  1835  by. 
asserting,  that  even  now  the  carriage  is 
"without  any  sensible  wear  and  tear" 
actually  "  in  as  sound  a  state11  as  when 
first  started,  is  the  identical  witness  out 
o£  whose  mouth  we  mean  now  to  show, 
tfigjt  it  was  all  the  while  scarcely  ever 
out  of  the  hands  of  the  tinker — often 
knocked  up  entirely  through  parts  of  the 
machinery  giving  way — and  is  now  in  a 
perilously  crippled  and  shattered  state ! 
T^e  following  are  extracts  from  the 
piropKIet  now  before  us : — 

HVpG    AXLB    HAS  BEEN   BROKEN   FOUR 

Tmro/'—p*  88. 

«*Tllfe  consequences  of  the  four  interrup- 
tion ecoasioned  by  these  breakings  of  our 
ajdtiftrot*,  tiavo  been  more  distressing  and  inju- 
rimsivmd  paralysing)  to  me  titan  I  have  space 
*osfa#nri^»"— f».  84. 

^Tlwtt  tf»  carriage  has  often,  and  for  a 
l<tf#  itoit  together,  required  repair,  as  Mr. 
Gertau  Iisb  it,  is  very  true.  My  poverty 
has:*hHgsd<anc'to  ran  with  wheels  which 
toom.  hardly  hold  together.  The  casing  of 
thf  to&£*i  And  of  the  ash-pit,  will  bum 
an$/fttt  through,  and  1  have  had  them  with 
as  #wi#  patches  and  holes  as  there  may  be 
inV&ygar's  garment.    The  frame  has  been 

" "dand  sprung  by  the  screw-jacks  and 

°f'T*tie-  body  of  the  carriage  has  been 
id  cratked,  and  disfigured.  The 
>e  at  last  been  burnt  to  the  thick* 
ftestW»4y<lNife*r,  te  as to  let  the  fuel  through 
tuaWatk-fteS  fro*  still  the  carriage  has  run 
as-tfcMbt  aa  ftfemge  of  fourteen  miles  the 

aoo  «3eh  iz   .:':  \:  • 
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hour,  and  far  better,  through  better  manage- 
ment/ than  when  entirely  new  ;  the  ?boilt* 
and  engines  are  as  good  as  ever,  and  are  so 
now;  so  that  I  will  venture  any  wager, that 
tbis  same  carriage,  just  as  it  is,  with  it&old 
shattered  frame,  and  after  the  shaking  it  has 
had  on  the  Belgium  paved  roads,  which  is 
more  than  equal  to  twelve  months'  work. or: 
the  worst  roads  in  England — I  will,  I  sayV 
wager  to  run  that  same  carriage,  on  Eng- 
lish roads,  5000  miles  more  consecutively, 
without  any  other  repairs  than  what  may  be 
required  to  the  casing  of  the  boiler,  the  fire* 
bars,  or  the  wheels.  I 'am  speaking  of  the 
carriage  to  which  all  the  accounts  in  this 
pamphlet  refer.19 — p.  34. 

We  need  make  no  comment  on  these 
extracts.  Col.  Macerone  elsewhere  at- 
tempts to  explain  how  so  much  evil  for- 
tune has  befallen  his  carriage^aseribes 
it  all  to  untoward  and  accidental  circctm* 
stances,  and  ventnres  to  promise'  that 
the  like  shall  "  not  happen  again/*  'We' 
are  not  called  upon,  however,  jaft  JjjjrW. 
to  discuss  the  validity  of  the  CM6h%t*si 
explanations,  or  the  value  of  iiis  pro$iseiL 
We  want  not  to  know  why  the  carriage 
should  have  stood  in  need  of  so  much 
repair  (reasons  enow  suggest  themselves), 
but  why  Col.  Macerone  tfaouid  have 
sought  to  deceive  the  public,  by  so  rev. 
pea  ted  ly  and  solemnly  affirming-  tint  is 
stood  in  need  of  none  whatever.  The 
case,  as  Col.  Macerone  (not  Mr.  Gordon) 
chose  to  pat  it,  was,  that  his  carriage  had 
actually  run  1700  miles  without  being  a 
shilling  the  worse;  that  case  we  under* 
took  to  demolish ;  and  having  demolished 
it  utterly  and  for  ever,  there  we  shall 
now  leave  it. 

There  was  &  little  episode  about  Mtv  • 
Ogle  and  the  boiler.    We  stated  (Meek 
Mag.  No.  545),  that  Mr.  Ogle,  whtfn 
asked  the  reason  for  his  apparent  reti so*; 
meat  from  the  field  of  tooWtive^cosn*. 
petition,  replied  that  ?'  he  had  lien*  ins  .\ 
boiler  to  Colonel  Maoeront,  and  that  it 
was  with  this  boiler  al)  the  CoJefltVsTe-* .-, 
cent  performances  on  the  Edgwarevroad  \ 
were    performed."     Colonel   Macerone^: 
pronounced  this  lobe  "an  impudent  and/ 
malignant  libel,"  and  threatened  u  legal 
proceedings    against    the    eespoasibie 
parties/'    We  replied,  that  we  had-  ***tit  < 
repeated  a  story  whioh  Mr*  Qgjenltad 
made  current  ait  over  l<osMtoy'Sasdcsjiajtu 
if  justice  were  all  he  sailght,bb6S«atifas^ 
be  at  no  difficulty  In  determining  fefcfco 
the  properly  MspensMe^  inwtseacckuie^Fu 
Neither,  we  may  here  add,  aid  w%  repeat 
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the  story  from  any  purpose  of  mere  an.  thrown  by  unforeseen  accidents, '^tit*  in* 
itoyance,  but  for  this  better  reason,  that  dependent  of  the  running  of  the  e%ttlage£ 
it  teemed  to  throw,  for  the  first  time,  which  never  failed  (!)  Constant  penary 
tome  light  on  the  1700  mile  withouu  — absolute  distress— never  able  to  eador* 
occasion-for-repair  story,  of  the  entire  the  expense  of  long  runs— only  one  car- 
want  of  foundation  for  which  we  were  ringe— no  patronage*- continual  arrests-** 
not  then  fully  aware.  That  we  gave  any  executions  for  rent  and  taxes*  lcc.H— 
heed  to  Mr.  Ogle's  story  arose  entirely  p.  95.  And  farther  on :  "  I  am  now 
from  the  state  of  doubt  and  wonder  in  sans  money,  sans  factory,  tarn  men,  sane 
which  the  much  bigger  story  of  Colonel  carriages,  and  sans  any  thine."-— p,  l(Mi 
M.  had  previously  left  us.  The  Col.  now  «  It  may  be  probably  asked/1  he  sSylv 
"admits  (p.  55)  that  he  had  heard  of "  Mr.  "why  I  have  given  in  this  pamphlet 
Ogle's  barefaced  pretence,**  and  "  from  such  particulars  of  personal  distress  and 
that  gentleman's  own  lips"  long  before  difficulties?  I  answer,  that  it  is  only  ky 
we  took  any  notice  of  it.  Why,  then;  doing  so  that  I  can  show  how  it  lias  hap*, 
did  he  not  direct  his  "legal  proceedings"  pened  that,  with  so  complete  and  #rfc 
against  Ogle  ?  Why  fasten  on  the  mere  nmphant  an  invention,  I  hate  not  sue*. 
second-hand  circulator  of  the  libel  teeded  in  doing  any  thing  with  it. >}  The 
[which  it  does  now  appear  to  be),  when  tame  reason  which  Col.  Macerorte  hevft 
the  author  of  it  was  on  the  spot  to  an-  gives  for  obtruding  his  "  personal  die* 
swer  for  himself?  Was  it — could  it  be  tress  and  difficulties'1  on  the  puWie  fct* 
a  love  of  truth  which  dictated  so  evasive  tention,  must  be  our  apology  for  touch* 
a  course  ?  ing  on  no  delicate  a  subject.    For*  u  it  4t 

Col.  M\  complains  much  of  the  little  only  by  so  doing,"  that  we  can  arrive  at 
encouragement  he  has  received  frem  the  good  grounds  for  judging  how  far  hei* 
public  in  uis  steam-carriage  specula-  entitled  to  the  benefit  of  his  conclusion^ 
tions,  compared  with  other  projectors,  that  it  has  been  owing  altogether  to  want 
The  whole  of  his  pamphlet,  indeed,  is  lit  of  pecuniary  patronage,  and  not  to  wnf 
the  nature  of  an  argumentum  ad  Trtiseri-  defect  in  his  carriage,  or  in  the  system  of 
cordiarh.  "  The  other  steam  cam  age  common  road  steam  travelling,  that  lie 
projectors,"  he  says, "  have  all*  had  their  has  come  at  last  to  such  a  stand  still, 
twenties,  and   thirties,    and    forties    of  „  .    %r       .    .  ,  *?,. 

thousands  put  into    their  purses,  even  Col    M.  admits,  in  the  course  of  nis 

before  they  had  a  moving  thing  to  show.  P"»pMft,  that  he  and  his  partner  have 
I  had  to  struggle  on  in  the  midst  of  actual  received,  °n  account  of  their  steam- 
want  and  destitution,"  (p.  91.)  Again,  carnage  speculation,  the  following  p£. 
'*  Numerous  negotiations  had  been  over-      cumary  alds : 

£     8.  d. 
From  Mr.  F.  C.  Parry,  who  "  provided  me  with  the  funds  for  taking  competent 
premises,  purchasing  lathes,  tools,  and  establishing  a  factory  on  the  Pad- 

dington  Wharf,"  (p.  90)  sum  not  stated,  but  certainly  not  less  than 49B     ©    9 

From  "  a  foreign  gentleman  a  small  sum,  with  which  we  set  the  factory  dear  •  r 

of  arrears,  and  completed  a  aarriage,"  p.  90.  ? 

from  Mr.  €MeH,  Mr.  Todd,  Hr.  fiaUmaadel,  and  Mr.  G.  Rahn,  sundry  "  small 
•was/'  p.  99.  ? 

from  a  "  wealthy  gentleman,  without  cbicjc  or  child,"  p.  92   .....,„» 100    0    0 

from  the f<  purchaser  of  a  share  in  the  profits  of  the  business/'  pi  92 * 

Mr. Squire's  portion  thereof .,,1,100    0    0 

Col.  Macerone's % 

from  "  the  person  who  lent  me  100J.  to  defray  the  expense  of  taking  the  steam- 
carriage  to  Birmingham*'  (where  it  was  neyer  taken) ,  p.  1 0 1 1 00    0    6 

From  Colonel  Asda, p.  101 m%r 1,500    0    p 

— 'j   .i.ii 

"\  The  b kinks  in  this  list  leave  a  doubt  carriage  career;  but  we  do  not  syppo^ 

as^or  tbe  total  amount  of  the  wtais  re-  we  shall  run  much  risk  of  eptceetfin^jie 

ceived  by  Messrs.  Macerone  and  Squire,  truih,  if  we  say  Uwgt  it  amounts^  fco  fylj 

in  the  conm  of  their  two  yem' steam  4,0aQU!l  ....  ^ 

a*"Ji<  t:  ■■   rmfi  .■■■■*.■*  71.":      .    -'       J."     ■■ .       .■*■        ^.ij..r'j..,      .'-JS'^'  •  *rT  '1?~  -:''-      c-1'"/  "•        '       ' '** 
"  All  I    There  are  bat  two,  flr  At  roost  three,  persons,  of  whom  this  can  be  ssM  wiOi  any  1nKtiaitlHK 
G«rney,Dr.  Church,  and  Mr.  Rasie). 
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Af*etty  commentary  this  on  the  tale 
$f  "want  and  destitution" — "constant 
penw*y"7rnu  no  patronage,"  &c.  AU 
though  we  may  not  dispute  the  reality 
of  Col.  M.'s  distresses  and  difficulties,  we 
ar*  at  toast  entitled  to  maintain  that  they 
were  not  occasioned  by  any  want  of 
funds  to  carry  on  his  steam-carriage  spe* 
9«tetjoo,  The  money  obtained  on  this 
account,  by  the  Colonel  and  his  partner, 
jres  far  more  than  sufficient  to  command 
wwcmvif  success  had  been  attainable. 
For  the-4,000*.  received  by  them,  all  that 
they  have  to  show  are  two  carriages, 
frotth*  according  to  Col.  M.'s  own  valu, 
•Men*.  800/»  each,  making,  together, 
J*#PQfcj  leaving  2,4001.  (surely  ample 
allowance)  to  cover  the  extraordinary 
expenses  of  the  concern. 

What,  then,  may  the  real  cause  of  the 
failure  of  Co).  M.'s  steam -carriage  specu- 
lations be?  Can  we  infer  less  than  that 
$bere  must  be  some  unacknowledged  dif- 
ficulty in  the  case,  which  no  pecuniary 
help,  nor  any  extent  of  public  patronage, 
ean  overcome  ? 

:  Col,  Asda,  the.  purchaser  of  the  two 
carriages,  has  taken  them  over  to  the 
Jpontinjent,  and  has  been  exhibiting  them 
there,  bnt  hitherto  to  no  better  purpose 
than  Col.  Mace  rone  did  here!  If  all  is 
right  with  the  carriages,  how  is  this? 
IHas  Col.  Asda,  too,  his  tale  of  penury 
fo  tell  ? 

One  word  mere  before  we  conclude, 
**r  to  our  motives  for  speaking  as  we 
have  done  of  Col.  Macerone  and  his 
steam- carriage  performances,  He  ac- 
cuses us  of  "  a  most  unaccountable, 
wanton,  and  ferocious  disposition  to 
Calumniate  and  injure"  him  (p.  101). 
.We  are  really  not  sensible,  however, 
■ei.  entertaining  the  slightest  acerbity 
of  feeling  towards  him ;  and  have 
yet  to  learn  when  or  where  we  have 
evinced  the  "  ferocious  disposition " 
tie  ascribes  to  us.  We  would  gladly 
have  spared  him,  if  we  could,  consist- 
ently with  our  duty  to  the  public — and  it 
%a£  not  (as  he  knows  well)  till  after 
many  importunities,  that  we  overcame 
Jfee  reluctance  which  we  fejt,  to.  say  what 
we  honestly  thought  of  his  steam-carriage 
pretensions.  When  we  did  take  notice 
Ddf  them,  it  was  with  mildness  aud  fer- 
beararite;  nor  did  one  word  more  escape 
138  to  his  prejudice,  than  a  regard  for  truth 
absolutely  demanded.  We  have  since 
bwn  WigiS  to  aypty  the  lash  a  little 
more  smartly  \  but  if  persons,  when 


clearly  slmwn  tp  be  in  the  wrong,  will 
persist  in  crying  «*  liar  V*  and  "  slau* 
<Jerer!"  it  is  but  what  they  should  cx? 
pect— to  get  well  lashed  for  their  pains,! 


SUBSTITUTE    FOR  CANAL    LOCKS, 

Sir, — A  short  time  since,  1  read  an  ex* 
tract  from  the  Taunton  Courier  (the  dat« 
and  particulars  of  which  have  escaped  my 
memory)  which  announced  the  openieg 
of  some  branch  canal  in  that  part  of  the 
country,  of  about  four  miles  in  length  i 
on  which  canal,  machines  called  «« lifts, 
said  to  have  been  invented  by  Mr.  Greene 
the  engineer,  have  been  introduced,  in 
lieu  of  the  present  mode  of  lockage* 
Now,  if  I  mistake  not,  a  similar  machinjj 
was  invented  as  many  as  twenty  years 
ago,  and  actually  brought  into  action  by 
a  person  of  the  name  of  Woodhoqsei 
But  whether  Green  borrowed  the  idea 
from  Wood  house,  or  Wood  house  from 
Green,  it  is  impossible  for  me  to  say.  I 
know  it  was  considered  at  the  time  quite 
a  new  thing.  However,  it  was  found  not 
to  answer  the  intended  purpose,  bein£ 
too  complex,  and  too  expensive,  for  uni» 
versal  adoption.  I  should  be  highly  gra* 
tified  if  some  of  your  numerous  correr 
spondents  would  produce  a  drawing  and 
description  of  one  of  these  *  Iffis"  for  in* 
sertion  in  your  journal;  and  1  am  sure 
there  are  hundreds  besides  myself  who 
would  be  equally  gratified. 

Iff  might  be  allowed  to  state  an  opi* 
nion,  I  should  say  this  mode  is  inferior 
to  the  old  mode  of  lockage.  Twenty  or 
thirty  tons  is  a  weight  which  must  re* 
quire  machinery  of  an  immense  strength 
and  power  to  transport  from  one  level  to 
another,  often  differing  from  six  to  eig$ 
feet ;  and,  as  a  natural  consequence,  the 
time  lost  must  he  considerable— -mtrc% 
more,  I  should  imagine,  than  by  the  pre- 
sent mode  of  lockage.  To  be  sure,  ift 
short  water  seasons,  like  the  last,  they 
would  be  found  highly  valuable,  as  at 
such  seasons  loss  of  time  is  nothing,  com* 
pared  with  a  saving  of  water.  The  past 
has  been  a  trying  season  for  canals,  and 
the  expense  incurred  by  many  of  the 
companies  has  necessarily  been  very 
great.  I  have  been  told  it  has  cost  some 
of  them  as  much  31.  for  mery  foeU  6f 
water!  and  that,  toe,  tor  a  CQ7i*ideram$ 
length  <f  time/  ■•'■'». 

1  mo.  Sir, 
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WOTS*  A*D  HOTICltt.  • 

Mrs.  Somtrvttle  on  Monday  last  "**«* *» 
autograph  letter  from  Sir  Robert  Peel,  informing 
her,  ia  the  most  delicate  style  of  compliment,  that 
the  knowledge  of  her  acquirement*  in  science  had 
made  it  his  duty  to  submit  to  his  Majesty,  the. 
propriety  of  granting  to  her  a  pension  on  the  civil 
Kit  of  200/.  a  year!  Mrs.  Soroerville's  letter  of 
thanks  was  accompanied  by  a  present  of  her  book. 
The  day  following  she  received  a  handsome  ac- 
knowledgment for  the  book,  wiih  an  expression 
of  reeret  that  it  bad  lost  the  charm  of  novelty,  as 
he  ha<i  already  read  it  in  the  first  edition  —Timet, 
April  7. 

Collision  of  Carriage*  on  the  Dublin  and  Kings- 
town  Railway.— On  Saturday  morning  last,  as  the 
Vauxhall  locomotive  was  passing  the  engine-house 
yard,  on  her  way  from  Dublin,  with  a  single  car- 
riage in  train,  loaded  with  timber,  she  came  vio- 
lently in  contact  with  the  Dublin,  which  was 
coming  out  of  the  yard  at  the  time  for  her  day  s 
work.  The  shock  was  so  violent  that  both  car- 
riages were  thrown  off  the  rails,  and  the  Vauxball, 
going  fender  foremost,  went  right  through  the  wall 
on  the  south  side  of  the  road.  Fortunately,  how- 
ever, no  lives  were  lost ;  and  after  a  delay  of  no 
more  than  three  hours,  the  carriages  were  again  at 
work. 

Railways  in  France.— The  French  minister,  M. 
Thiers,  presented  last  week  to  the  Chamber  of 
Deputies  a  project  of  law  relating  to  railroads. 
He  announced  that  the  Government  engineers  had 
fixed  upon  three  principal  lines  for  railroads— one 
from  Paris  to  Havre,  by,  St.  Denis,  Pontoise,  and 
Gisors,  with  branch  lines  to  Rouen  and  Dieppe ; 
a  second  from  Paris  to  Itfeo*  and  Marseilles  ;  and 
a  third  from  Paris  to  Lille,  Bonrdeaox,  and  Stras- 
bourg. Surveys  have,  it  appears,  been  made,  and 
plans  drawn  out  for  these  several  lines ;  bat  one 
only,  that  from  Paris  to  Havre,  is  recommended 
to  be  at  first  undertaken.  It  is  proposed  to  throw 
open  the  work  to  public  competition,  and  to  en- 
trust it  to  any  company  who  will  offer  the  best 
conditions,  and  sufficient  securities.  M.  Thiers 
further  proposes  that  the  Government  should  adopt 
a  system  practised  in  America,  by  taking  shares, 
in  the  enterprise  on  the  same  footing  as  private 
shareholders  ;  and  that  the  Government  should 
subscribe  to  it  to  the  extent  of  twelve  millions  of 
francs  (500,000/.  English). 

A  Railroad  from  Athene  to  the  Piresue  is  stated 
by  the  Munich  Journal  to  have  been  contracted 
for  by  the  Greek  Government  with  the  banker 
Fereldi. 

The  Menai  Bridge,— A  friend  of  ours,  who  lately 
crossed  this  bridge,  was  informed,  by  a  gentleman 
who  resides  close  to  it,  and  has  erected  standards 
by  which  to  mark;  the  degree  of  vibration  to  which 
St  is  subject,  that,  during  the  late  violent  gales,  it 
was  on  several  occasions  to  much  agitated  as  to 
oscillate  to  the  extent  of  eight  feet  six  inches—that 
is,  four  feet  three  inches  both  ways,  out  of  the 
straight  line.  We  believe,  however,  that  even  a 
much  greater  rate  of  oscillation  than  this  was  al- 
lowed for  in  the  calculations  on  which  it  was  con- 
structed. 

Portsmouth  and  Gosport  Floating  Bridge.— Tht 
Admiral-superintendent  of  the  Portsmouth  dock- 
yard, Sir  F.  L.  Maltland,  having,  by  orders  from 
the  Admiralty  Board,  Instituted  an  inquiry  into  the 
merits  of  the  prefect  (see  Medu  Mag.  vol.  atxii. 
p.  SOS)  for  forming  a  floating  bridge  between  Ports- 
mouth Point  and  Gosport  (to  consist,  like  the  one 
at  Little  Hampton,  of  a  platform  to  be  worked  to 
and  fro  by  means  of  a  drag-chain  sunk  across  the 
harbour),  has  reported  that  the  navigation  of  the 
harbour  would  be  exposed  to  material  injury  from 
such  an  incumbrance,  and  that  it  is,  therefore,  un- 
deserving the  countenance  of  Government.  As 
the  harbour  is  the  property  of  the  Crown,  the  pro* 

joct  w«y  therefore  fee  cooiwtrtd  m  it  «q  en4» 


Artesian  Wetts employed  to  actuate  1 
At  Frontes,  near  Aif*»  As  «■**•*  •* 


wells  (sprksgs  obtained  by  bar***, 
from  the  province  of  Artois,  in  France,  where 
method  came  first  into  extensive  «m)  psjt  HMUi 
the  wheels  of  a  large  mill,  and  act  besides  on  the 
bellows  and  forge-hammer  of  a  nall-uis^tMOfnry. 
At  Tour*,  a  well,  of  nearly  150  yards  in  tem, 
pours  215  gallons  per  minute  into  ihe  troughs  of  a 
wheel  seven  yards  ia  diameter,  which  is  the  mov- 
ing power  of  an  extensive  silk-manufactory.— M. 
Arago,  Annuaire,  1835. 

Steel  Pens  when  first  introduced  cost  Tie.  a 
gross ;  the  same  quantity  is  now  manufactured  for 
4s.  About  140  ton*  of  steel  are  annually  used  in 
this   manufacture,  each  ton  producing  1,900,000 

Cens.  In  France  and  the  United  States  attempts 
ave  been  made  to  rival  us  in  this  branch  of  art, 
but  wholly  without  success. 
'  Calculating  Machine.— A  gentleman,  who  is 
known  to  a*,  and  for  whose  scientific  ingenuity  we 
can  readily  vouch,  has  requested  us  to  state,  that 
he  will  engage  to  furnish  for  a  sum  of  not  more 
than  40/.  a  calculating-machine,  having  three  or- 
ders of  differences,  of  five,  four,  and  three  place* 
of  figures  respectively,  and  capable  of  calculating 
any  table  whatever  of  six  places  of  figures,  witu 
the  third  difference  constant.  He  will  ask  no 
money  till  the  machine  is  delivered  perfect  ac- 
cording to  the  above  objections ;  and  would  net 
object  to  bearing  himself  half  the  expense,  on  con- 
dition of  retaining  a  corresponding  interest  in  the 
machine. 

Velociewdmu—Hr.  Editor,  Your  "Country  Sub- 
scriber" may  procure  a  velocipede  at  7,  Nelson- 
terrace,  City-road,  London,  where  they  are  manu- 
factured when  ordered.  I  do  not  know  what 
Baron  Drais*  principle  is,  but  these  are  made  with 
two  wheels,  oue  following  the  other.  The  wheels 
are  entirely  of  iron,  and  there  is  no  wood  about 
them  but  the  haudle,  the  elbow-board,  and  the 
body.  I  am.  Sir,  yours,  &c,  Albx.  Clark. 
— April  2,  1835. 

J.  W.  W.  cannot  expect  that  we  should  publish 
such  a  statement  as  his  on  anonymous  authority. 

Communications  received  from  Mr.  Ireland— 
Phllopopulns  —  Scrutator  Mecfaauieus— A  Subscri- 
ber—R.C.  W.— Mr.  Buck—Mr.  Henderson-Mr. 
Murray. 

The  Supplement  to  our  present  Volume,  con- 
taining Titles  Index,  dec,  with  a  Portrait,  on 
Steel,  of  Samuel  Clegg,  Esq.,  C.  E.,  is  now  pub- 
lished, Price  6d. ;  also  the  Volume  complete,  in 
boards,  Price  8*.  6d. 

Our  Publisher  will  give  double  price  for  eonlee 
of  Nos.  836,  237,  238, 230, 2M,  258,  and  One  Shil- 
ling and  Sixpence  each  tor  copies  of  the  Supple- 
meut  to  Vol.  X. 


{&  Patents-  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
mmmmmmmmnwsmmwsmmssssssSSSBSSSSSmmM 

LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office,  No.  0,  Peterbo- 
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Agent  for  the  American  Edition,  Mr.  O.  Rt««, 
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DEWBOfcft?**  3»*aitrii«rK>*»'9  stiZDitra  eair^'-coMPABs. 


R*¥,  CgAt.   DBWHUBST's  BEE-HIVg, 

Sir,~I  have  much  pleasure  in  for- 
^  warding  you  an  extract  from  a  lecture 
delivered,  ft  short  time  ago,  before  the 
members  of  the  Verulam  Philosophical 
Society  of  London,  by  its  late  Secretary* 
Charles  Dewhurst,  Esq.;  and  if  you 
think  it  likely  to  interest  your  readers,  I 
shall  feel  gratified  by  its  insertion. 

The  lecture  I  alluded  to  was  on  the 
Natural  History  and  Management  of 
the  Hive  or  Common  Honey  Bee  (apis 
meUifica)t  wherein  the  lecturer  detailed  a 
humane  and  successful  plan  of  securing 
the  honey  without  depriving  the  bees  of 
life,  which  is  now  generally  adopted  in 
the  county  of  Suffolk,  and  originated 
with  his  father,  the  Rev.  Mr.  Chas. 
Dewhurst,  of  Bury  St.  Edmunds.  The 
method  employed  by  this  gentleman  is 
as  follows: — 

'*  The  hive  he  avails  himself  of  is 
similar  to  the  one  used  by  the  cottagers, 
with  this  exception,  that  it  has  an  open- 
ing in  its  roof  of  about  four  inches  in 
diameter;  this  has  a  moveable  top  (see 
figure  A),  which  is  pegged  down  whilst 
the  bees  are  at  work  and  filling  the  hive. 
As  soon  as  the  latter  is  full,  Mr.  Dew- 
hurst  (when  the  bees  are  absent)  care- 
fully, with  a  knife,  separates  the  top,  and 
places  in  its  stead  a  wooden  box,  of 
about  eight  inches  square,  having  doors 
and  a  glazed  front  (see  figure  B),  in 
order  that  he  may  view,  from  time  to 
time,  the  progress  they  have  made  in 
their  work.  As  soon  as  the  bees  have 
filled  this  box  with  honey,  it  is  removed, 
and  another  substituted  5  and  by  repeat- 
ing this  process,  immense  quantities  of 
honey  and  wax  may  he  obtained,  with- 
out the  least  loss  or  injury  to  the  com- 
munity. In  one  year  Mr.  Dewhurst  ob- 
tained no  less  than  sixty -three  pounds  of 
fine  pure  honey  by  this  method." 

I  remain,  Sir, 

Your  obedient  servant, 

Henry  W.  Dewhurst, 

President  of  the  Verulam  Philosophical 
Society  ©f  Load««. 
March,  10, 1835. 

P.  S. — I  may  add,  that  Mr.  Dewhurst 
..protects  his  bees  from  the  weather,  rob- 
bers, &c,  in  a  neat  constructed  house, 
about  twelve  or  eighteen  inches  from  the 
ground. 


POPE'S   SLIDING  8mPS*  CQMPA'ft-yu 

Till  of  late  years,  ship**  Miwetes-wwe 
almost  universally  furnished  with  two 
compasses,  in  order  that,  on  whatever 
side  of  the  ship  the  steersman  at  the 
time  happened  to  be,  he  might  obtain  a 
direct  view  of  the  compass.  But  in 
small  binacles  this  inconvenience  hap- 
pened— that  the  needles  of  the  two  com- 
passes mutually  attracted  each  other, 
and  thus  introduced  an  error,  often  of 
very  serious  magnitude,  in  the  indica- 
tion of  the  compass.  This  circumstance 
is  noticed  in  a  work  on  the  local  attraift. 
tion  exerted  by  the  iron  in  a  ship  on  the 
niagnedc-needle,  published  in  1820,  by 
our  friend  and  correspondent,  Mr.  Le- 
count,  at  that  time  a  midshipman  in  the 
royal  navy,  who  recommends  that  the 
compasses,  when  two  are  used,  should 
never  be  placed  at  a  less  distance  than 
4  feet  from  each  other. 

In  some  large  ships,  this  cause  of 
error  is  partly  avoided  by  the  use  of  two 
binacles,  with  a  compass  in  each ;  and 
in  one  or  two  instances  a  binacle  with*  a 
single  compass  has  been  used,  the  en- 
tire binacle  being  made  to  slide  in  a 
groove  from  side  to  side  of  the  ship,  so 
as  to  suit  the  convenience  of  the  man  at 
the  helm. 

In  1832,  Mr.  W.  Pope,  of  Bell-alley, 
Cornhill,  fitted  on  board  the  East  India 
Company's  ship,  Charles  Grant,  a  slid- 
ing compass,  which,  according  to  the  re- 
port of  the  agent  to  the  owners,  is  a  great 
improvement  on  the  common  binacle. 
The  Society  of  Arts  have  also  signified 
their  approval  of  it  by  presenting  the  in- 
ventor with  5/.,  and  "have  given  the  foU 
lowing  description  of  it  in  the  last  Part 
of  their  Transactions: — 

"  Mr.  Pope's  binacle  is  stationary,  being 
made  externally  like  a  common  double  bina- 
cle with  a  window  on  each  side  of  the  lamp; 
but  instead  of  having  two  compasses,  he  has 
only  one,  which  is  placed  in  a  shallow  rec- 
tangular box,  which  has  a  cord  insetted  at 
each  end,  and  led  out  through  a  hole  in 
each  side  of  the  binacle.  The  width  of  this 
latter  is  just  as  much  more  than  that  of  the 
box,  as  to  allow  it  freely  to  traverse  from 
one  side  to  the  other  by  pulling  one  of  the 
cords ;  and  there  are  two  grooves  in  which 
the  box  moves,  in  order  to  steady  it. 

"  In  the  prefixed  figure,  a  a  is  the  binacle; 
b  b  its  floor;  the  two  doors  c  c  being  opened 
to  show  it;  dd  a  square  board,  with  a  raised 
edge  round  it  like  a  tray.    To  this^  board 
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we  attached  the  t#o  ropes  e  and/}  these 
ropes  pass  out  of  the  binaole  round  the 
pulleys  g,  there  being  one  at  each  end.  These 
pulley*  direct  the  ropes  to  the  guide  pulleys  h, 
by  which  the  ropes  are  raised  high  enough  to 
be  always  ready  for  the  helmsman's  hand. 
The  rope  e  has  been  pulled,  and  has  brought 
the  sliding-board  d  to  that  side.  On  this 
board  stands  the  compass-box  i,  within  the 
edges,  so  that  it  cannot  slip  off.  On  pulling 
the  other  rope  /,  the  compass  i  will  be 
brought  to  that  side  :  j  and  *  are  the  right 
tad  left  windows,  through  which  the  com- 
pass is  Viewed.  These  windows  fit  in  their 
places  something  like  coach-windows.  To 
take  them  out,  they  are  lifted  a  little  by  the 
knob-handles  1 1,  as  they  are  only  held  in  at 
bottom  by  the  short  pins  m  m  ;  their  bottoms 
are  then  pulled  forward  and  lowered  out.  A 
lamp  with  two  burners  is  hung  in  gimbals  in 
the  middle,  so  as  to  light  both  ends  of  the 
binacle ;  it  is  shown  by  dotted  lines  n ;  above 
the  lamp  is  a  square  copper  fleck,  to  which 
is  fixed  the  oval  copper  top  o,  so  that  afr 
can  go  in  between  them;  the  smoke  goes 
out  at  p.  The  knob  q  serves  to  raise  the 
middle  flap,  which  is  hinged  at  top  for  the 
purpose  of  getting  at  the  lamp.'' 

MR.  M'CURDY's  PROPELLER — CRANK- 
MAKING. 

Sir,— Mr.  M'Curdy,  a  description  of 
whose  propeller  you  gave  in  your  607th 
Number,  states  one  of  its  advantages  to 
be  "  cheapness  of  construction."  Now, 
the  principal  part  of  the  apparatus  con- 
sists of  two  very  complicated  quadruple 
crank-shafts — of  wrought  iron,  uf  course 
•—and  crank-shafts,  as  all  engineers  are 
aware,  are  things  of  very  difficult  con- 
struction. Mr.  M'Curdy's  cranks,  too, 
would  require  to  be  made  with  almost 
mathematical  precision,  so  that  the  one 
should  work  easily  with  the  other.  The. 
cost  of  such  propellers  must  necessarily, 
therefore,  be  very  great.  To  give  your 
unmechanical  readers  some  idea  of  the 
care  and  trouble  required  in  crank- 
making,  I  will  state  the  process  as  de- 
scribed to  me  by  a  very  ingenious  prac- 
tical mechanic.  A  bar  of  the  very  best 
iron,  free  from  all  flaws  and  defects,  is 
chosen ;  it  is  made  red-hot  in  a  forge, 
and  at  the  place  marked  for  the  first 
elbow  it  is  cut  nearly  through,  and  bent 
up ;  this  leaves  a  vacant  square  corner, 
into  which  must  he  welded  a  piece  of 
iron,  of  a  corresponding  size.  This  is 
an  operation  of  great  nicety,  as  particular 
cave  must  be  taken  that  the  whole  of  the 


surfaces  are  welded.  It  often  happens* 
that  the  outer  edges  only  are  welded, 
while  the  central  parts  of  the  surftfses 
remain  quite  separate ;  when  this  is  the 
case,  the  crank,  of  course,  soon  gites 
way.  The  same  process  is  followed  with 
each  elbow,  until  the  crank  is  complete. 
How  greatly,  then,  must  the  difficulty  of 
the  operation  be  increased,  when  it  is  re* 
quired,  as  in  the  case  of  Mr.  M'Curdy's 
propellers,  to  make  four  cranks  at  differ* 
ent  angles  out  of  one  bar  of  iron  P  There 
would  be  siwtetn  elbows  in  each  crank* 
shaft,  into  each  of  which  a  square  piece 
of  iron  would  have  to  be  welded— that  is* 
beaten,  when  red-hot,  with  hammers 
until  the  piece  inserted  has  amalgamated, 
and  become  one  with  the  bar.  There 
would,  of  course,  be  just  so  many  chances 
that  the  flaw  I  have  before  mentioned 
(the  central  part  of  the  surfaces  not  join- 
ing) would  occur. 

The  constant  breaking  of  the  crank- 
shafts of  steam-carriages  has  been  one  of 
the  causes  of  their  failure  on  common 
roads — and  one  of  the  principal  features 
in  the  machinery  of  Russell's  was  to  do 
without  this  troublesome  piece  of  me- 
chanism. 

I  have  said  nothing  as  to  the  origin* 
ality  of  Mr.  M'Curdy's  contrivance, 
which  is  more  than  doubtful. 

I  am,  Sir,  &c. 

Scrutator  Mechanicus. 

March  30,  1S35. 


STEVENS*  PAfiDLES. 

Sir,— There  is  no  doubt  but  that  the 
plan  proposed  by  Mr.  M'Curdy*  in  jour 
607th  Number,  would  ensure  the  perpen- 
dicular action  of  the  paddles, and  thereby 
offer  some  advantages  over  the  common 
paddle-wheel ;  but  I  think  it  would  be 
fouud,  in  practice,  that  parallel  cranks 
are  a  piece  of  mechanism  exceedingly 
difficult  to  adjust,  and  still  more  so,  to 
keep  in  working  order.  The  South  Sea 
paddle  is  also  very  unmechaqical,  and  * 
by  no  means  suitable  where  space  is  of 
any  importance. 

The  paddles  patented  some  time  sine* 
by  Mr.  Stevens,  which  were  very  folly 
described  in  your  ninth  and  tenth  Vo- 
lumes, are  very  similar,  in  their  otfftfe, 
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td  thnse  now  proposed  by  Mr.  M<Curdy. 
Mftv  Stevens'  oontri ranee,  however,  offers 
tfoe*  greatest  advantages,  without  being 
liable  to  similar  objections. 
yl  cannot  conceal  the  surprise  f  feel 
that  Mr.  Stevens'  invention  should  have 
been  suffered  to  fall  into  such  apparent 
dbltvion. 

The  experiments  made  by  Mr.  Stevens, 
*  the  City  Canal,  and  elsewhere,  were 
of  a  very  decisive  nature,  and  although 
they  might  not  be  admitted  to  have  fully 
established  the  vast  superiority  of  his 
paddies  over  those  of  the  ordinary  de- 
scription, still  they  were  sufficiently 
conclusive  to  warrant  their  adoption  by 
any  person  seeking  to  improve  to  the 
Utmost  the  highly  important  science  of 
steam  navigation. 

j  The  machinery  of  Mr.  Stevens'  paddles 
H  exceedingly  simple ;  it  is  capable  of 
great  nicety  of  adjustment,  and  the  action 
is  sO  'beautiful,  that  I  guess  it  will  be  a 
Wettjr  considerable  long  time  before  we 
iW  favoured  with  any  other  contrivance, 
for  tbe  same  purpose,  possessed  of  equal 
lfeetit. 

r'  Among  the  various  experiments  whicb 
GoVerritnent  have  instituted  in  many  of 
their  steam-vessels,  I  regret  that  Mr. 
Stevens'  paddles  have  not  been  fairly 
tried;  and  I  cannot  help  thinking  that 
something  more  than  common  accident 
has  prevented  Mr.  Stevens  from  reaping 
the  just  reward  of  his  ingenuity  and 
>kilL 
c  ■■■■■■■  I  remain,  Sir, 

. .  •  (    ,  - . ,  _     Yours  respectfully, 

v  ;  WM.  Ba  DDE  LEY. 

•    Undo**  March  31,  J8». 


^N-IHUXXL**'*  NEW  THEORY  OF  PHYSICS. 
,-tfi    ?.  BY  BENJAMIN   CHKVERTON,   ESQ. 

-'■'  >(jC*nm*Udfr*nour  latt  Number,  p.  22 .) 
;ur  ^g.)  ft  has-been  already  noticed  'that 
5Jjtr\CEx1ey  considers  an  atom  of  matter 
*tb  consist  of  concentric  spheres  of  repul- 
'iioc  and  attraction,  without  any  solid 
:  Extended  particle  in  which  they  inhere, 
*$r  lifavk their  subsistence,  inasmuch  as 

f43?  th:c  properties  of  bodies,  including 
aflwtf  safoe  solidity  arid  extension,  may, 
nne/says;;be  derived  therefrom,  without 
iJftife  supposition  of  such  particle,  and 
dtnaY,tWetefere,  to  imagine  its  existence,  is 
*-WAm  affd  grattiirous. 
*Vi™slSSraV  marine  of  the  existence 


of  power  without  a  substratum— of  pro-; 
perties,  or  qualities,  without  any  matter 
to  which  they  belong,  and  c&asequfctftly' 
it  is  the  doctrine  of  the  spirifU&Uty  'of 
the  universe.  Properties,  or  qualities, 
are  certainly  only  the  different  manifes- 
tations of  power  as  severally  Operating 
upon  us  through  our  senses,  and  it  is  of 
this  power  only,  in  its  varied  forms,  as 
affecting  us  through  the  several  me- 
diums of  access,  of  which  we  can  be 
sensible,  or  have  any  discernment.  That 
something  must  have  a  being  to  which 
6uch  power  belongs,  is,  it  must  be  al- 
lowed, only  an  inference  of  our  reason; 
and  without  having  ranch  to  reason 
from,  and  yet  we  unconsciously,  as  it 
were,  come  to  that  conclusion,  it  being 
probably  as  much  derived  from  an  in- 
tuitive feeling  on  the  subject,  as  fcom 
the  mind's  reflection  on  its  own  opera- 
tions. Of  this,  however,  we  aTe  certain, 
that  such  substance  must  necessarily  be 
unknown  to  us ;  that  the  powers  upheld  • 
by  it,  and  directed  therefrom  upon  per- 
cipient beings,  is  alone  cognizable ;  and 
that  the  impressions  thus  produced  con- 
stitute the  whole  of  our  knowledge  con- 
cerning external  nature. 

There  is  another  very  different  doc- 
trine, which  supposes  matter  to  have  an 
existence  as  a  substance,  distinct  from 
that  which  it  has  as  a  power  supported 
by  that  substance,  and  which  allows 
you  to  conceive  of  the  former  as  having 
a  real  being— a  created  being  it  is  true 
— whilst,  as  if  afraid  to  concede  so  much 
in  regard  to  the  latter,  it  refers  its  ac- 
tivity and  manifestations  to  the  continual 
and  immediate  exercise  of  the  Divine 
power.  According  to  such  views,  matter 
is  conceived  to  exist  without  any  poWehr 
proper  to  it,  or  as  essentially  belonging  to 
it,  and  is  regarded  merely  as  the  me- 
dium of  the  Creator's  energy.  Now  un- 
less we  are  prepared  with  Spinosa,  to 
identify  the  substance  Of  matter  with  tire 
substance  of  the  Deity,  the  former  must 
be  thought  of,  as  having,  though  not  an 
independent,  yet  a  perfectly  distinct  and 
separate  existence  from  that  of  the 
Divine  Being ;  and  if  we  will  riot  admit 
that  the  power  which  this  substance  sup- 
ports, has  also  such  distinct  and  'sepa- 
rate, though  not  independent,  existence, 
then  these  two,  the  substance  and  the 
power,  must  be  thought  of  as  being  'dis- 
tinct and  separate  from  eaefh  !:  other. 
Here,  then,  we  have  the  doctrine  oTtotb- 
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sl^nca.mihout  power,  and  we  have  jus* 
taken  notice  of  Mr.  Exley's  doctrine  of 
power  without  substance,  both  of  which 
I  apprphe*>4  we  indefensible. 

Now.the^e  are  other  two   doctrines, 
which,  though  directly  opposed  to  each 
other,  are  consistent  with    themselves* 
and  into  which  I  consider  the  two  just 
mentioned  objectionable  doctrines  ought 
to  merge ;  but  in  regard  to  those,  I  am 
not  called  upon  to  oner  an  opinion  as  to 
which  of  them  is  the  most  agreeable  to 
the  little  light  which  nature  and  reason 
have  thrown  on  the  subject.    The  first 
considers,  as  before,  that  power  consti- 
tutes matter;  but  then  it  regards  this 
power  as  not  having  a  distinct  and  sepa- 
rate existence  from  the  Deity,  bat  that, 
in  its  varied    manifestations   addressed 
to  percipient  beings,  and  regulated  and 
modified  in  conformity  to  what  are  called 
the  laws  of  nature*  it  is  still  the  immedi- 
ate the  instituted,  immutable,  working 
or  that  all  pervading  intelligent  energy, 
in  which  we  move  and  have  our  being. 
This  is  idealism.     The  other  doctrioe 
considers  matter.to  be  a  real  entity,  which 
has  power  essentially  belonging  to  it ; 
that  it  has  a  positive  existence,  both  in 
regard  to  its  substratum  and  the  power 
which  it  supports ;  that  this  power  is  in 
an  especial  manner  distinct  and  separate 
from  that  which  is  divine ;  and  that  this 
being  admitted,  it  cannot  be  without  a 
something  in  which  it  inheres,  or  with 
which  it  has  been  associated  by  the  will 
of  God.     (t  is  submitted  that  the  one 
or  the  other  of  these  doctrines  is  only 
worthy  of  our  belief,  if  we  be  concerned 
to  entertain  any  belief  on  a  subject  so 
far  removed  from  the  reach  of  our  facul- 
ties;  but  though  we  are  not  entitled, 
in  this  particular  case,  to  dogmatise  as 
to  what  is  the  truth — for  it  is  probably 
not  within  our  powers  even  to  conceive 
of  or  apprehend  it  —  yet  we    may  be 
allowed  to  judge  of  pronounced  opinions, 
whether    they   be    absurd,    inconsistent 
with  themselves,  or  lead  necessarily  to 
others  which  were  not  contemplated,  and 
which  would  not  be  admitted.    For,  in 
such  an  investigation, .  we  have  to  deal 
not  with  the  mysteries  of  nature,  but  the 
dictates  of  man's  wisdom.    Let  us,  then, 
examine  the  two  opinions  first  stated  as 
^eing  objectionable,  with  a  view  to  show 
.that  we  nave  no  rational  alternative  but 
ill  one  or  the  olher  of  the  opinions  last 


1.  Le«4is  first  take  the  last  mentioned 
of  those  doctrines— namely,  of  substanq* 
without  power.  Numerous  passages  might 
be  quoted  from  the  writings  both  of  phtto*Q* 
phers  and  divinesin  illustration  of  it;  hut 
the  following,  as  containing  a  very  bro»4; 
and  explicit  avowal  of  it,  must  suffice  :.rr* 
"  Seeing  that  in  God  all  things  live  antf 
move,  as  well  as  have  their  being*. pee- 
ing he  is  not  only  the  primum  mobile^ 
containing  the  whole  frame  of  creation, 
but  likewise  the  inward  snstaining,  acting 
principle,  indeed  the  only  proper  agent 
in  the  universe,  unless  so  far  as  he  im- 
parts a  spark  of  his  active,  self-moving 
nature  to  created  spirits,  &c."      Locke 
also  considers  matter  to  be  only  passive, 
and    spirit  alone  as  being  active.     U 
such  be  our  views  of  the  relation  whici 
the  Deity  hears  to  matter,  we  ought,  I 
conceive,  tot  proceed  further,  even  to. the 
extent  of  saying  that  the  idea  of  any 
other,  save  percipient  existences  appears 
not  to  have  a  place.    For  where  jathf 
necessity — at  least  it  is  not  apparent,  tp 
human    apprehension  —  that    substfUHft 
should  have  an  existence  merely  to,  sus- 
tain the  workings  of  a  power  which  a*0** 
not  essentially  belong  to  it,  the  active^ 
tue  of  such  substance,  being  according  to 
such  views,  the  flowing  forth  of  the,  »©- 
preme  unoriginate  energy,  which  surely 
may  proceed  at  once  to  its  object,  and 
which  seems  to  need  no  conduit  or  me- 
dium for  the  efficiency  of  its  high  put- 
poses.  It  is  as  easily  conceivable  that  the 
efflux  of  such  power,  in  accordance  with, 
ordained  laws  and  sequences,  may  have 
its  course  immediately  as  mediately,  and 
in  strictness  of  conception  it  does  so  come 
forth  by  the  very  hypothesis,  awl  matter 
appears  only  either  as  a  pretence  for  its 
exercise,  or  as  a  subterfuge  in  the  desig- 
nation of  its  being,  by  that  term,  lot***  to 
from  the  grossness  of  SplnosaV  views. 
Nay,  it  is  stated  in  express  language  by 
philosophers  of  this  cla*s,,that  there  is  no 
such  thing  as  the  course  of  nature,  or  to 
power  of  nature,  independent  ptGo%s 
immediate  agency.  They  thus  ad  mi  tall  that 
is  prominent  or;  important  in  idealism; 
for,  abstracting  such -.agency*,  the,  utmost 
conception  which  remains  qf  matte*  con- 
fessedly makes  it  destitute  of  all  virJtye 
and  efficiency,  and  there,  is  left  only,  an 
unreal  mockery,  a  mere  pretence,  or^n 
occasion  fin  our  own  thoughts,)  for.  £90 
exercise  ot  that  divine  power,  w|uch  alo^e 
makes  it  what  it  appears  to  us  to&*  Jogive 
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it  a  real  existence,  they  must  identify  it 
with  the  substance  of  the  Deity,  and  as 
this  alternative  is  only  to  be  mentioned 
to  be  dismissed,  they  must  either  yield  to 
Jferkely's  doctrine  of  it*  non-existence, 
or  take  refuge  in  a  mere  nominal  dis- 
tinction,   to    save    them  from  that  ab- 
hoired  extreme,  which,  whilst  flying  from 
in  one  direction,  they  come   round  so 
near  to  in  another.    To  designate  the 
being1  of  matter  by  that  name,  is  not  to 
confer  on  it  a  real  existence,  whilst  we 
refuse  to  assign  to  it  any  thing  better 
than  a  name ;  nor  is  it  otherwise  than  by 
the  subterfuge  of  another  name,  to  dis- 
tinguish it  from  the  Deity,  if  we  refuse 
at  the  same  time  to  consider  it  as  a  non- 
entity.   Supposing,  however,  matter  to 
have  some  strange,   virtueless,   ineffec- 
tive, inconceivable  sort  of  being,  by  re- 
fusing to  it  a  proper  efficient  causality, 
they  at  the  same  time  deny  to  it  even  all 
instrumentality  towards  the   production 
of  an  effect,  for  the  one  negation  is  im- 
plicated   in,  or  is  a  necessajy    conse- 
quence of  the  other,  in  a  case  like  the 
present,  which  mounts  up  to  the  spring 
and  source  of  things.    The  notion  which 
remains  of  matter  as  a  distinct  existence, 
considered   as    apart  from   the    Divine 
Power,  through  which,  by  the  supposi- 
tion it  is  alone  active  and  qualitative,  is 
not  sufficient  to  dignify  it  as  an  instru- 
mental cause,  for  not  having  an  agency 
-of  its  own,  it  has  no  powers  which  the 
Supreme  and  directing  power  can  use. 
The  Divine  Being  is  supposed  to  provide 
at  once  the  efficiency,  and   the  intelli- 
gence which  presides  over  and  guides  it; 
there  exists,  therefore,  nothing  wherewith 
to  act,  nothing  that  can  interpose  as  a 
secondary  cause,  or  subordinate  agent, 
between   the  Deity  and    his  creatures, 
and  thus  in  a  sense  more  peculiar  and 
emphatic  than  these    philosophers  will 
admit,  «« God  is  all  in  all."    The  doc- 
trine, however,  to  which  they  object,  only 
n   sentiments   under 
contemplated  from 
w,  and  enunciated  in 
tit  again,  for  a  mo- 
matter— of  substance 
we  may  observe  that 
h  we  realize  it,  has 
tistence,  an  existence 
perceptions,  it  being 
;n  it  becomes  mani- 
having  an  inherent, 
:e,  but  being  an  act 
rer,  determinable  by 


the  will  of  the  creature !  But  can  we 
even  form  a  conception  of  a  state  of 
being  whereto  belongs  not  power  es* 
sential  to  it,  or  which  is  only  the 
conduit  or  intermediate  channel  of 
power  between  that  being  to  whom  it 
properly  belongs,  and  those  which  are  its 
objects,  for  the  utmost  idea,  or  notion 
rather,  which  we  have  of  body,  is  of 
something  the  unknown  support  of  cer- 
tain powers,  of  which,  abstractedly  there- 
from, we  can  conceive  absolutely  nothing 
—and  even  of  its  very  existence  only  as  a 
notion,  in  the  way  of  inference  from  those 
powers.  If,  then,  we  divest  that  some- 
thing of  that  which  is  its  only  expression, 
and  by  which  it  is  only  known  to  exist, 
nothing  whatever  remains  for  our  con- 
templation, nothing  of  which  we  can 
conceive,  and  out  of  which  we  may  con- 
stitute, or  from  which  we  may  infer  an 
existence — nothing  actual  at  least,  for 
neither  the  literal  nor  the  ideal  symbol 
of  a  nonentity  mustbe  allowed  to  impose 
itself  on  us  for  a  reality.  Such  terms  as 
substance,  medium,  mattter,  channel  of 
communication,  &c,  are  in  this  hypo* 
thesis  necessarily  without  meaning,  for 
conveying,  as  we  have  seen,  neither  an 
idea  nor  a  notion,  they  are  the  symbols 
only  of  negation ;  but  unhappily  they 
obtrude  in  the  place  of  clear  and  explicit 
conceptions,  and  cheat  us  into  the  delu- 
sion that  we  are  discerning  and  resting 
on  something  real. 

To  contend  for  the  existence  of  such 
inert  and  powerless  matter,  is  not,  only 
to  assume  what  is  inconceivable,  or  if 
conceivable,  what  is  wholly  superfluous 
and  inoperative ;  but,  to  take  it  in  an- 
other point  of  view,  it  is  to  limit  Omni- 
potence, as  though  it  were  more  difficult 
to  endow  with  power  than  with  exist- 
ence. Power  can  be  imparted,  it  can 
exist  as  the  proper  attribute  of  sub- 
stance, distinctly  and  separately,  though 
not  independently  of  the  Deity ;  for  we, 
as  intelligent,  living,  and  powerful  crea- 
tures, are  not  only  instances  of  its  possi- 
bility, hut  of  its  actual  existence,  and 
the  kind  of  substance  to  which  it  is  im- 
parted cannot  constitute  the  difficulty. 
It  cannot  be  more  easy  for  Omnipo- 
tence to  endow  spirit  than  matter,  with 
their  respective  peculiar  powers.  For 
the  substratum,  and  the  power  which  it 
upholds,  proceed  alike  from  the  Author 
of  all  being,  and  his  will,  to  give  ex- 
istence to  either,  necessarily  supposes 
their  mutual  adaptation,  for  that  will 
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confers  adaptation  on  whatever  it  con* 
joins.  We*  can  seek  no  criterion  of  fiu 
ness  in  the  nature  of  things,  but  must 
ultimately  refer  all  rule  ami  standard  to 
the  origin  of  things.  To  imagine  a  dik 
ficuhv,  is  to  imagine  an  independent 
existence,  to  the  nature  of  which,  in  the 
contemplation  of  endowing  with  attri- 
butes, Intention  and  design  must  eon* 
form }  in  which  supposition,  certainly, 
the  idea  of  possibility  and  impossibility 
i»  admissible,  though  we  may  not  be 
entitled  to  pronounce  thereon ;  but  when 
we  allow  that  substance  and  power  are 
equally  the  result  of  creating  will,  all 
ground  for  argument  on  natural  incon- 
gruity and  impassibility,  is  given  up, 
seeing  that  the  nature  of  things  is  made 
to  be  what  it  is,  and  that  congruity  can 
have  no  other  criterion,  can  be  referred 
to  no  higher  source,  than  the  will  which 
constituted  it.  Metaphysical  subtleties, 
therefore,  are  utterly  inadequate  to  ena* 
ble  us  either  to  affirm  or  deny,  by  e 
priori  reasoning,  concerning  anp  powers 
which  any  substanee  can  support ;  and 
when  we  would  reason  on  things  as  we 
find  them,  oar  entire  ignorance  of  their 
essence,  precludes  alike  all  dogmatism  on 
the  subject,  I  am  aware — what,  indeed, 
has  been  already  mentioned — that  Locke 
regards  matter  as  being  essentially  inert, 
as  being;  only  passive,  and  spirit  alone  as 
being  active  ;*  but  if  substance  in  any 
case  is,  as  he  allows,  quite  unknown  to 
us,  we  are  by  our  ignorance  of  its  na* 
tare  rendered  incompetent  to  perceive 
ah  incompatibility  wiUi  the  attribute  of 
power,  in  one  order  of  being  more  than 
in  another.  Nay,  the  very  distinction 
into  orders  or  kinds  of  ty fling,  rests  on 
and  is  determined  by  the  different  powers 
which  they  possess,  and  not  on  any 
thing  which  we  know  of  their  substance. 
Thai  the  difference  in  their  attributes  is 
immense,  Is  very  apparent ;  that  the  dif- 
ference extends  in  an  equal  degree  to 
their  essences,  is  conjectural,  hut  highly 
probable.  The  power  whiek  belongs  to 
smeftigent  natures,  is,  of  a  higher  order 
than  thai  which  it  is  contended  may  he 
the  attribute  of  matter.    It  has  perma- 


*  These  terms  were  not  used  by  Locke,  merely  in 
the  sense  of  sa\mg,  what  is  sufficiently  obvious, 
ibtft  matter* i»  devoid  of  an  origiiMtiMig  self-moving 
pinociftk,  bi|t  to  a«ert  that  it  u  so  essentially 
powerless,  that  any  appearances  which  may  indi- 
cate a  contrary  opinion,  must  be  referred  to  its  be- 
iaft^ft^.a^ott,  or  to.  an  action  through  it  by  a 
nwre  potential  nature,  of  which  alone  activity  itf  an 
attribute.' 


vent  authority  over  the  latter,  rdrinf  W*4 
modifying  it  in  its  various  operation** 
It  has  also  its  own  peculiar  province, 
and  its  manifestation,  in  whatever  roan* 
ner,  is  not  of  necessity  but  springs  forth 
from  volition.  It  works  v**t  changes  in 
the  face  of  nature,  being  a  creator  of 
differences  if  not  of  things.  Material 
power,  on  the  other  hand,  has  a  eon« 
strained  action,  and  all  ita  operations 
are  inevitable  consequences  of  its  ori« 
ginal  oonstitutiem.  The  changes  and 
fresh  combinations  which  are  wrought 
out  by  it  are  also  vast  and  incessant,  but 
they  have  no,  immediate  origin ;  they 
own  bo  spontaneous,  no  irregular  course, 
they  deviate  njt  from  the  path  in  which 
they  were  first  appointed  to,  run.  If, 
then,  a  created  substance  claims  in  ids 
own  right,  and  for  its  own  proper  keep* 
ing  and  developement,  the  superior 
power,  what  difficulty  is  there  in  admit* 
ting  that  another  created  substanee  oa* 
be  endowed,  in  its  own  tight  also,  with. 
power  ef  an  inferior  kind,  ei  a  ncccssi* 
tated,  blind,  and  unerring  action,  if  the 
Diviae  Author  of  both  should  see  fit. 
These  things  are  only  equally  wonderful 
and  mysterious,  for  wehaie  no*  ground  en 
whio*  we  can  real  a  cawparisea,  but  if . 
any  difference  he  made,  we  ought  mare 
readily  to  allow  the  existence  of  the 
lower  order  ef  power,  which  distinguishes 
unwilling,  unintelligent  nature.  On 
these  several  grounds,  therefore*  I  eon* 
aider  the  doctrine  of  the  existence  of 
matter,  unaccompanied  wrih  powers  thai 
are  properly  and  essentially  its  ewn,  te 
he  untenable. 

2.  Let  ua  now  ajdw t  to,  the  oppeaite 
doetriue>r-of  power  without  substance-. 
This  doctrine  denies  the  verity  of  the  hi-  " 
fcwinee  BjmfoesJy  mentioned,  ef  the  ne- 
eesftnxy  existence  of  the  latte*  as.  a  sub. 
atrajtum  for  the  farmer.   This  is,  in  ether 
words,  the  notion  of  the  independent  ex. 
istejoee  of  properties  i  for,  as,  I  have  be- 
fore ohseived,  power  is  act  called  vjhen 
spoken  of,  not  abstractedly,  but  in  re- 
ference to  the  kinds  ef  perception  by 
which    it  makes  itself  manifest  te  us. 
Now  to  conceive  of  properties  in  this 
manner  is  very  difficult  if  not  impossi- 
ble, and  is.  alike  alien  to  our  kwguatge  as  ; 
to  our  thoughts,  the  one  being  the  result 
of  the  other.    TUis  witt  appear  if  .we 
speak,  for  instance,  of  motion,  anti  ask '[ 
what  it  is  the  motion  of  ?— *aud  we  must  ^ 
answer,  ef  extension,  of  solidity,  and.ejt3 
the  other  properties,  inetading  eve*  &nV c 
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fan  itself,  for  it  must  be  as  true  ef  this 
property  as  of  any  other.    We  must  not 
answer-— of  matter,  for  that  wontd  be  to 
admit  the  something  of  which  motion  is 
a> property.    If  ire  say  that  motion,  ex- 
tension,  &c.  are  perceptions  of  the  mind, 
then  we  admit  they  hare  no  existence 
external  to  ourselves,  and  we  enter  upon 
another  doctrine.    We  have,  in  the  ex- 
perience  of  our  own  minds,  a  conviction 
of  the  existence  of  something  distinct 
and  apart  from  our  powers,  and  which 
preserves  its  own  identity,  amidst  the 
fluctuations  in  extent  and  intensity  to 
which  those  powers  are  liable.    We  are 
as  confident  as  we  can  be  of  any  thing, 
that  we  are  not,  as  Hume  would  per- 
suade us,  a  mere  bundle  of  perceptions. 
We  are  conscious  that  sounds  do  not 
hear  sounds,  nor  see  colours,  and  that 
happiness  is  not  percipient  of  misery, 
nor  acjjon  of  passion  ;  but  that  a  distinct 
principle,  or  being  rather,  is  the  com- 
mon subject  of  these   perceptions,  and 
which  exists  in  all  vicissitudes  the  same 
in  essence,  whole  and  unimpaired.  Now 
it  is  from  these  considerations,  that  we 
are  lied  in  an  equally  irresistible  man- 
ner to  conclude,  that  the  powers  which 
are  external  to  us,  are  likewise  connected 
with  something  distinct  from  themselves; 
that  they  are  not  a  congeries  of  things, 
without  a  common  bond  to  hold  them  in 
one  identity ;  and  that  they  are  not  the 
interchangeable  properties  of  themselves, 
nor  of  each  other — motion  being  neither 
the  property  of  motion,  nor  of  extension, 
ndr  of  solidity,  nor  of  any  other  quality, 
ndr  of  an  aggregate  of  qualities.    Mr. 
I&riey   is,    however,   of  opinion,    that 
"Ipower  constitutes  the  very  essence  of 
nfctter.*    This  if  it  be  not  idealism,  is 
at  least  the  doctrine  of  the  immaterialism 
ol  the  universe,  according  to  the  notion 
wftiefeiift  generally  entertained  of  mate- 
riality.    But  if  we  admit  the  existence 
of  a  Deity,  and  that  "  power  belongeth 
to  Him  alone ;"  and  more  especially,  if 
we  assert  with  Clarke,  Dugald  Stewart, 
and  the  most  eminent  moral  philoso- 
phers, in  the  decisive  language  of  a  dis- 
tinguished living  divine—44  that  all  events 
in >the  natural  universe  are  the  tmme- 
#dj»  eftecte  of  the  Divine  agency,"  and 
at-  the  ^ame  firae  affirm  that  matter  is 
mete  power,  we  do  unequivocally  ad- 
raitttMhe'  doctrine  of  idealism,  and  be- 
e*«HMat  one*  the  disciples  of  Bcrkely, 
fttoewledgirig  with  him  the  direct  and 
immediate  presence  and  action  of  the 


Divine  Being",  in  aceortlaW#0Bnil  tf< 
connexion  only,  with  inat«tu:«e^^1d,*WK 
mutable  laws.  We  make, /itf  shorty*** 
sole  cause  in  external  nature  te«tfc  that* 
which  is  supreme.  ■  '  ' 

On  the  supposition,  that  •*  power^bh* 
stilutesthe  very  essence  of  matter,**  tortr 
strange  must  be  our  language,  for'  to*** 
stance,  concerning  attraction.    We  mdat 
say,  that  the  power  of  attraction  attracts^ 
another  power  of  attraction.     It  is  to 
me  inconceivable  that  this  force  can  have 
only  a  similar  force  for  its  object,  with- 
out destroying  all  distinction  between 
action  and  passion ;  or  that  it  can  have 
an  object  to  act  upon,  without  it  has  a  sub- 
ject to  act  from,  and  be  reciprocally  under 
similar   influence,    and   therefore  of  a 
similar  kind.     If,  as  Mr.  Exley  would 
probably  reply,  we  know  nothing  more  of 
nature  than  of  force  acting  against  force, 
and  make  no  further  inference  concerning 
it,  we  can  only  have  a  discernment1  cf  it 
as  force  j  and'herein  certainly,  that  is,  in 
our  own  minds,  is  found  an  object  for 
force,  but  herein  as  certainly,    it-  only 
finds  an  existence,  and  thus  again  all 
things  are  resolved  into  perception;  Un- 
der this  idea,  force  assuredly  may  be 
supposed  to  act  against  and  modify; force, 
both  the  operations  and  the agentsbeing 
in  the  mind — like  the  working  oul  of  a 
geometrical  truth   by  a  mental  demon- 
stration— but  as  assuredly,  though  the 
truth  may  be  as  certain,  they  will  be 
equally  idea),  and   we  must  substitute 
things  for  powers,  or  at  least  conceive  of 
them  in  addition,  if  we  wonW-iiot  -bf 
satisfied  short  of  an  externa)  reality.  Mr, 
Exley,  however,  does  not  make  it  a* 
indispensable  principle  in;  his  theory  of 
physics,  that  matter  is  merely  a  force  k 
but  he  allows  the  reader  to  imagine,  if  he 
chooses,  the    existence  of  indefinitely 
small  solids  at  the  centre  of  those  sphere^ 
of  attraction  and  repulsion  which  consti- 
tute his  atom  of  matter.    It  is  well  known 
that  Newton  was  of  opinion  that"  6bd, 
in  the  beginning,  formed  matter  i»  #olia> 
massy,    hard,  impenetrable   partWe*tf* 
and  there  is  an  expression  of  his,  whfebf 
being  unlimitedly  advanced,  show*' (tfaaa 
he  could  not  even  conceive  of  posterns* 
properties  in  reference  to  matter,  wfdai 
out  something  wherein  they  shoakbMSM 
sist.     He  even  asserts  the  same*  in<**feiw 
ence  to  the  Deity,  and  ventures  to  decide 
a  question  which  ought  to    be    unap- 
proachable.   With  the  confidence  issere 
characteristic  of  the  metaphysician  than 
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tk#  ^ftMosopluff^  be^says,  that  "  God  is 
OjBMiftrestnfetflot:  by  means  of  his  virtue 
ata* e#T  b  w>  also  by-  hi  s  substance,  for  etr- 
twsMwm*  wbtiet  without  substance." 
Though  it  he  conceded  that  we  may  so 
deteRmifte  eoncwoing  things  created,  are 
Wrwarranted  ss>  to  pronounce  concerning 
the- Creator?  We  give  room  for  stag- 
geravg  inquiries  regarding  the  nature  of 
a  substratum   for   omnipresent   power. 

•"■*    >  (TO  b*  conctwded 


U  is  a  mysterious  subject,  and  :ia>  and 
ever  must  be,  wholly  inscrutable  to  hu- 
man reason*  We  ought  rather,  with  a 
lowly  mind,  to  say,  that  clouds  and  dark 
ness  rest  upon  it,  arid  that  it  is  for  ma*  to 
know  where  he  ought  to  pause  in  his  in- 
vestigations. Who  is  entitled  to  judge 
in  these  matters?— '«  Where  is  the  wise 
— where  is  the  scribe? — Where  is  the 
disputer  of  this  world  ?" 
m  9ur  next) 
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th$iv~I  *end  you  a  sketch  and  de- 
soripiien  of  an  apparatus  for  procuring 
raettUSDjt  which  I  hare  lately  invented, 
artel- wljteh  I  have  called  the  hydro- 
pttanmwtie  pump.  Should  you  deem  the 
«mmaro?catioa  worthy  of  notice,  I  shall 
tolvobKgtd  by  your  firing  it  insertion 
isJend)Of'your early  Numbers;  and  have 
the! fconoiurrto  remain,  Sir, 
abhsb  oYsiw  most  obedient  servant, 
-qsno    9<i    ••:  W.HtfO. 

otisictelfvslsto;  i  3.  , 
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Description.  ,- 

The  apparatus  consists  of  two  *tout 
glass  cylinders  A.  aud  B ;  the  one,  A* 
may  be  termed  the  condenser ;  theother>  13$ 
the  receiver :  the  former  is  axed  to.  ihe 
stand  G,  the  latter  is  moveable,  fat the! 
purpose  of  experiment.  These  ctflii^fttfc 
are  fitted  with  two  upright  brass  MiAfe 
I  d;  that  of  A  is  furnished  widv.avaty&ej 
opening  upwards  into  the  atmoipJMAOf 
and  that  of  B  is  bent. at  a  wgb4  a#gtewaa 
as  to  scxew  »t  A,,  on  .the  vi^1>re4»«feij6 
s)r>i  bauuni 
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from  the  other  neck,  and  thus  to  form 
with  it  an  entire  air-tight  tube,  which 
tube  has  a  valve,  o,  opening  outwards, 
by  a  spring  or  otherwise,  into  the  neck  I. 
The  cylinder  A  is  farther  furnished  with 
a  tube  K,  for  supplying"  it  with  water ;  it 
passes  through  the  stand  6,  enters  A 
at  O,  and  terminates  in  F.  This  tube 
has  a  oock  L,  or  other  similar  contriv- 
ance, for  admitting  or  intercepting  the 
fluid,  as  may  be  requisite ;  and  near  to 
this  in  A,  as  shown  by  the  dotted  circle  M* 
is  another  cock  for  withdrawing  the 
water  from  A,  when  necessary,  each  of 
these  cocks  being  both  air  and  water- 
tight. 

The  pump  is  put  into  operation  in  the 
following  manner — the  receiver  B  hav- 
ing been  previously  removed  for  the  sake 
of  experiment,  by  unscrewing  its  neck 
dab,  and  afterwards  replaced  upon  the 
standing,  or  rather  upon  a  receiver- 
plate  attached  to  it.  First,  the  cock  L  be- 
ing opened,  and  that  at  M  shut,  water 
is  poured  or  admitted  in  any  other  man- 
ner into  the  pipe  K,  and  flows  from  it 
into  the  cylinder  A.  As  it  rises  it  con- 
denses the  air  within  A ;  the  valve  e  is 
consequently  opened,  and  when  it  reaches 
the  height  indicated  by  the  dotted  line 
x  y,  it  has  expelled  through  e  nearly  all 
the  air  which  the  cylinder  contained. 
The  valve  e  having  again  fallen,  the 
cock  L  is  shut  so  as  to  cut  off  the 
supply  of  water  to  A.  Now  this  cock, 
as  well  as  that  at  M,  being  air-tight,  and 
the  former  having,  moreover,  above  it,  a 
column  of  water,  the  level  of  which,  by 
the  laws  of  fluids,  corresponds  with  the 
ijne  a?y,  it  necessarily  follows,  upon 
opening  the  cock  at  M,  so  as  to  atfow 
the  water  in  A  to  escape,  and  again 
shutting  it  (taking  care,  of  course,  not 
tq  admit  any  air  from  without  to  pass 
through  it  htto  A),  that  a  vacuum  will 
he  left  within  A  ;  consequently,  the  air 
in  the  receiver  B  will  rush  through  the 
cross-tube/,  and  valve  e,  to  restore  the 
equilibrium,  and  will  thus  become  rare- 
fied ;  this  effect  will,  indeed,  take  place 
as  soon  as  the  air  in  A  assumes  a  less 
density  than  that  in  B.  Further,  as  the 
air  which  A  now  contains,  and  which,  it 
is  almost  superfluous  to  observe,  pos- 
sesses the  same  density  with  that  in  B, 
cannot  pass  back  to  B,  for  the  valve  e  is 
now  shut,  it  also  follows,  that,  if  the 
cock  L  be  again  opened  and  water  re* 
admitted  to  A,  it  will  be,  as  before,  con- 


densed, and  ultimately  driven  out  at  4; 
and,  as  a  consequence,  upon  a  second 
time  opening  and  shutting  the  coek  at 
M,  another  vacuum  will  be  created  in  A; 
this  will,  likewise,  he  occupied  by  the 
air  from  B,  which  becomes,  of  ooutse, 
still  more  rarefled ;  and  these  operations 
being,  repeated,  the  air  in  B  will,  at 
length,  be  so  far  exhausted,  as  to  con- 
stitute an  almost  perfect  vacouum* 

1  have  not  made  any  reference  to  the 
relative  size  of  the  cylinders,  this  being 
a  point  of  but  minor  importance.   I  "may, 
however,  observe,  it  is  advisable  that  A 
should   be   more  capacious  than  B  (in 
proportion,  for  instance,  by  diameter,  of 
1£,  or  14  to  1);  because,  on  the  with- 
drawal of  the  water,  the  vacuum  within 
A,  and  consequent  rarefaction  in  B,  whT 
be  the  greater.     On  the  other  hand,  it  is 
evident,  that,  if  A  be  made  enormously 
large,  it  will  not  only  require  a  consider- 
able quantity  of  water  for  its  supply,  and  • 
a  long  period  to  fill ;  but  the  whole  ma- 
chine will,    thereby,   be  rendered    ex- 
tremely unwieldy  and  inconvenient.    lt- 
ipay,  too,  perhaps,  he  as  well  to  state, 
that,  in  order  to  economise  the  water  as 
much  as  possible,  it  may  be  conducted  ; 
aa  it  flows  from  the  cock  at  M,  by  means-' 
Qf  a  pipe  or  otherwise,  to  a  vessel  ap~ 
propriated  for  its  reception,  from,  which 
it  may  be  again  transferred  to  the  cylin- : 
der  A  when  required. 

W.  H.  0. 


WAP.PRFNTfNG-rt-MOaaAV'd  KNQYCJLQ-     .. 
P£DIA    OP  GEOG*A?HY. 

Sir, — It  seems  to  hav$  become  quite 
the  fashion  of  late  years  with  authors  artd  ' 
booksellers,  whenever  maps  are  required  ' 
to  illustrate  their  works,  to  go  to  ijie '" 
very  extreme  of  shabbiness  in  getting 
them  up.    Even  the  west-end  autocrat  * 
of  the  trade,  "  absolute  John  "  himself,  " 
with  all   his  aristocratic  fastidiousness, , 
does  not  blush  to  print  the  maps   in' 
Washington  Irving'*  *♦  Olumhos,^  and 
other  hooks  of  similar  standard  descrip- 
tion, on  a  sort  of  bine  tissue-paper,  so  ' 
wretchedly    thin    that    the    water-mark 
shows  ont  with  a  distinctness  vying1  with 
that  of  the  engraved  lines.    Such  misem- ' 
ble  ultra-economy  as  this  is  qaite  iri- ' 
excusable :  we  can  put  up  with  a  black ' 
map,  with  the  letters  on  a  white  ground, ' 
in  the  Penny  "  Guide  to  Knowledge1,'* ' 
when   we  reflect  that  it  is  ttitt»  1hfHfgh,f 
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not  to  elegant,  nearly  as  useful  as  a 
copper-plate  in  the  usual  style,  and  that 
it  is  the  time  and  labour  saved,  by  the 
reversal  of  the  usual  process,  which  en- 
able the  proprietors  to  let  us  have  a  map 
of  London  for  a  mere  trifle.  But  what 
saving  of  any  consequence  ean  bo  ef- 
fected by  the  substitution  of  a  half-sheet 
of  blotting-paper  for  one  of  a  decent 
quality,  in  the  getting- up  of  a  handsome 
volume?  Mr.  Murray,  and  other  delin- 
quents on  the  same  score,  should  '*  re- 
form it  altogether." 

Among  other  frugal  novelties  in  map- 
ping, a  new  method  has  been  introduced 
of  composing  a  sort  of  letter-press  map, 
with  a  very  little  assistance  from  the 
wood-engraver.  This  answers  pretty  well 
for  plans  of  forts  and  harbours,  &c,  in 
such  works  as  the  '•  Penny  Cyclopedia," 
for  instance,  where  elegance  of  appear- 
ance is  not  of  much  consequence ;  hut  a 
complete  failure  is  the  consequence, 
whenever  it  is  attempted  to  give  a  map 
of  a  large  extent  of  country,  or  any 
thing  else  including  a  great  number  of 
objects  and  names,  in  this  style  3  and  in 
all  cases  it  invariably  has  a  very  mean, 
paltry,  and  unhandsome  effect.  Yet, 
Mr.  Editor,  it  is  in  this  style  that  all  the 
maps  in  Mr.  Hugh  Murray's  lately- 
published  *  Encyclopedia  of  Geogra- 
phy" are  executed— and  miserable,  in- 
deed, is  the  effect  produced.  Surely,  as 
this  '*  Encyclopaedia"  was  intended  from 
the  first  to  become  a  regular  standard 
work,  and  to  run  through  a  "  number 
without  number  n  of  editions,  the  pro- 
prietors might,  without  incurring  the 
imputation  of  extravagance,  have  gone 
to  the  expense  of  having  a  decent  set  of 
mjaps  engraved  on  steel  or  copper,  in- 
stead of  presenting  the  reader  with  a 
"  complete  atlas,"  which  he  soon  finds 
to  be  worse  than  useless — an  atlas  in 
name,  and  in  name  only. 

It  would,  indeed,  be  ridiculous  to  rc- 
ftr  to  any  of  these  maps  for  the  eluci- 
dation of  the  text.  For  one  thing,  owing 
to  the  manner  of  their  get  ting-up,  they 
present  to  the  eye,  at  the  first  glance,  a 
chaotic  mass  of  lines  and  figures,  with- 
out, ord$r  or  meaning,  whilst  a  nearer 
inspection  shews  only  an  unaccountable 
medley  of  blunders  and  mistakes,  of  all 
sorts,  sixes,  and  descriptions.  And  yet, 
vfitfx  all  this,  the  Preface  leads  us  to  ex- 
pect \\&  .most  scrupulous  correctness ; 
the  Editor  even  calls  particular  attention 


to  this  branch  of  his  work,  and  affirms 
that  it  has  c«st  him  considerable  pains. 
♦*  The  maps,"  be  observes,  '*  which  are 
so  numerous  as  to  form  n  complete 
atlas,  have  been  executed  from  draw- 
ings by  Hall,  and  having  been  core* 
firtly  recked  by  the  Editor,  they  will, 
it  is  hoped,  be  found  to  be  aoeurate, 
and  to  include  all  the  most  recent  dis- 
coveries.*1 Let  us  see  how  this  assertion 
is  kept  in  countenance  by  the  map  of  no 
mora  remote  and  inaccessible  a  portion 
of  the  globe  than  <<  The  British  Islands* 

The  attention  is  naturally  at  first  drawn 
to  the  capital,  and  here  a  fine  proof  of 
the  "  careful  revision "  of  the  Editor 
stares  the  observer  in  the  face  at  the 
first  glance.  "  London  "  is  duly  placed 
on  the  north  bank  of  the  Thames,  but 
bounded  by  two  other  rivers,  one  at  the 
eastern,  and  the  other  at  the  western  ex- 
tremity :  the  former,  of  course,  may  be 
supposed  to  represent  the  Lea,  but  the 
latter  exists  only  in  the  imagination  of 
Mr.  Hall,  who  drew  on  the  Editor  who 
"  carefully  revised  *'  this  most  accurate 
of  maps.  After  this,  the  omission  of 
two  such  obscure  places  as  Westminster 
and  Southwark  (and  entirely  omitted 
they  are),  may  probably  seem  but  a 
trifle  ;  but  it  is  certainly  going?  too  far  to 
remove  Plymouth  to  the  Cornish  side  of 
the  estuary  of  the  Tamar,  and  thus  place 
one  of  the  most  extensive  of  our  sea- 
ports not  only  far  out  of  its  proper 
position,  but  even  out  of  the  county  to 
which  it  belongs.  •*  Chester**  is  almost  as 
badly  served  ;  it  is  not  placed  out  of 
Cheshire,  but  it  is  removed  from  the 
banks  of  the  Dee  to  those  of  the  Mersey, 
with  as  little  ceremony  as  Plymouth  is 
made  to  change  sides. 

It  is  quite  evident  from  these  two  or 
three  glaring  instances  alone,  that  this 
carefully* constructed  map  has  been  put 
together  in  the  most  careless  manner; 
and  a  further  inspection  of  it  only  serves 
the  more  fully  to  confirm  that  opinion. 
There  is  one  circumstance,  indeed,  which 
operates  strongly  to  shield  its  innume- 
rable blunders  from  observation.  The 
names  of  the  towns,  &c,  are  not  given 
on  the  map  itself,  but  in  a  separate  page 
of  letter-press,  to  which  reference  is 
made  from  the  map  by  means  of  figures 
—a  method  which  answers  no  purpose 
so  completely  as  that  of  perplexing  the 
reader,  especially  as  the  multiplicity  of 
objects  (the  whole  British  Islands  on  an 
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octavo  page!)  add*  to  bis  confusion. 
This  map  is,  therefore,  any  thing  bat  an 
assistant  in  his  studies,  and  must  soon  . 
be  looked  upon  only  as  an  useless  em- 
bellishment— very  accurate  (no  doubt) 
in  all  its  details ;  if  it  were  not  more 
trouble  to  puzzle  them  out  than  to  do 
without  the  thinp  altogether.  But  the 
fact  is,  these  details  are  shamefully  erro- 
neous. Probatum  est:  and  here  are  a 
few  of  the  results. 

A  great  number  of  towns  are  placed 
on  rivers  with  which  they  have  in 
reality  no  connexion,  and  a  still  greater 
number  are,  with  a  sort  of  wilful  perver- 
sity, placed  on  the  wrong  side  of  the 
rivers  by  which  they  are  watered.  Car- 
lisle is  laid  down  as  close  to  the  Sol  way 
Frith,  although  it  is  a  considerable  dis- 
tance up  the  Eden  ;  Bromyard,  or,  as  it  is 
erroneously  called  Bromford,  is  made  to 
stand  on  the  Teme,  instead  of  the  Frome, 
a  river  running  in  quite  a  different  di- 
rection; Thetford  is  placed  on  the 
Waveney,  instead  of  the  Little  Ouse, 
which  flows  in  a  course  diametrically 
opposite,  and  which,  although  of  equal 
importance  to  the  Waveney,  is  omitted 
altogether ;  Manchester,  on  the  Mersey, 
instead  of  the  I r well,  which  is  only  a 
tributary  of  the  former ;  Woodstock,  on 
the  Char  well,  instead  of  the  Glyroe ;  Ches- 
terfield, on  the  Derwent,  instead  of  the 
Bother;  Bideford,  on  the  Taw,  instead 
of  the  Torrid  ge,  its  rival,  which  is  blot- 
ted out  of  existence  entirely  ;  Hertford, 
on  the  imaginary  stream  which  washes 
the  western  extremity  of  London,  in. 
stead  of  on  the  Lea,  which  flows  into 
the  Thames  to  the  east  of  the  metropolis ; 
Cambridge,  near  the  Ouse,  opposite 
Huntingdon,  instead  of  on  the  Cam, 
nearly  twenty  miles  from  that  town; 
Alcester,  on  the  Avon,  instead  of  the 
Alne  or  Arrow;  Monmouth,  on  the 
Uske,  instead  of  the  Monno  and  Wye, 
many  miles  further  to  the  east. 

As  to  Birmingham,  although  that  mid- 
land metropolis  is  unprovided  with  any 
river  at  all,.  Mr.  Murray  has  generously 
remedied  the  defect  of  nature,  by  mak- 
ing a  fine  stream  run  past  it,  and  take  it* 
way  southward  to  the  river  Avon  !  This 
is  a  bold  stroke  indeed,  for,  as  it  hap- 
pens* the  country  about  Birmingham  is 
ho  iUs posed,  that  the  small  streams  which 
rise,  near  it,  and  even  further  to  the 
south)  all  run  to  the  northward,  by 
njeaos  of  the   Tame  (which,   although 


one  of  our  chief  midland  r^erf^.M^ 
Murray  omits),  into  the  Tient,  ja^  ,the 
Trent  into  the  H umber,  which  ^is^n^ 
bogues  itself  into  the  German  Oce^n* 
while  the  Avon  flows  through  tj^e  $s> 
vern  into  the  Bristol  Channel,  o#  ,the 
opposite  shore  of  England  I  This  grawj 
imaginary  river  has  another  arm,  ajap 
the  fruit  of  pure  invention,  on  wbiclj 
Tamworth  is  made  to  stand,  instead*  o/ 
on  the  missing  Tame  ;  and  thejse  twg 
streams  are  represented  as  the  qqurces 
of  the  Avon,  while  its  real  source  is,  Jety 
out  altogether  !  ;..   -0 

Instances  of  towns  being  placed <q& 
the  opposite  bank  of  their  rivev&.to  tb#f 
on  which  they  really  stand,  are  so  nu* 
merous,  01  rather  innumerable,  as  aJmosf 
to  make  it  appear  that  pains  had  •  been 
taken  to  reverse  their  proper  positions. 
Thus,  Torrington  is  on  the  Cornish  s$f 
of  the  Tamar,  instead  of  on  the  Jpz- 
ridge,  many  miles  into  Devonshire  $. tlft 
city  of  Bath  is  removed  to  the  south 
side  of  the  Avon ;  Bedford  to  the  soulj) 
bank  of  the  Ouse ;  Oxford  considerably 
to  the  east  of  the  Charwell,  when  it  u 
actually  close  to  its  western  bank;  ..awjf 
Shrewsbury  to  the  south  bank  of  t^g 
Severn.  Even  the  insignificant  towns 
of  Oundle  and  Thrapstone,  on  the  riv$r 
Nen,  are,  with  great  care  and  accu^cy, 
seated  each  just  opposite  to., where. ^f 
ought  to  be.  It  is  the  same  with  Hunr 
gerford,  which  is  made  to  flourish  on  jtyjt 
south  side  of  the  Ken  net ;  with  Prestpn, 
which  is  set  down  to  the  south  oi.the 
Ribble;  with  Appleby,  which  is,  r$* 
moved  a  good  deal  to  the  west  of  the 
Eden,  from  its  old  station  close  to  its 
eastern  bank;  with  Bell ingham,  in  Noty 
thumberland,  which  is  treated  pjrecjisety 
in  'the  same  manner,  with  regard  to  the 
Tyne.  In  Wales,  matters  are  as  Dad",  e*r 
worse;  the  inland  town  of  St.  Asaph. if 
placed  on  the  sea ;  Towyn  on  the  ivronj; 
side  of  its  river ;  Tregarion  ditto,  ditto; 
while  Llantrissent  is  watered  by  t^fe 
Tawe,  which  does  not  come  within  seve- 
ral miles  of  the  town  !  •«? 
Much  needless  confusion  is  caused  ty 
the  manner  in  which  the  references  arp 
made  to  the  letter-press,  and  this  a)sp 
has  caused  a  plentiful  crop  of  blunge. fy 
The  number  "  139  '*  is  so  placed  ;thM# 
is  impossible  to  tell  what  town  it  jp 
meant  to  refer  to  ;  it  will  serve  either 
for  Hereford  ,  (as  it  is  intended  to  duXor 
lor  Tewkesbury j  while  No.  "  106     an^ 
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severs  %ither  to  Leominster  or  Hereford, 
so  that  the  seeker  for  information  would 
here  j>e  completely  at  fault.  If  omis- 
flfforis'  may  be  considered  any  drawback, 
$Tr.  Murray  will  have  little  to  say  for 
ftimsfelf  on  that  head,  since,  while  he 
finds1  room  for  places  so  insignificant  as 
Thedelthorpe,  Bttlington  (apparently  a 
creation  of  his  own),Coggeshall,  Saltfleet, 
ah  da  great  number  of  the  like  import- 
ance, he  makes  no  mention  of  the  cities 
Of  Westminster,  Rochester,  and  Win- 
dhester,  and  the  great  towns  and  ports 
of  Whitehaven,  Devonport,  Bridgewater, 
Severlev,  Reading-,  Wakefield,  Hudders- 
fleld,  Oldham,  Bolton,  Bury,  Halifax, 
Stieefness,  Gravesend,  Chatham,  and  a 
frost  of  others.  In  truth,  the  whole  map 
fiffdll  of  omissions. * 
i£  To  make  up  in  some  degree  for  this, 
we  have  the  town  of  Kendal  twice  over 
^•once,  as  No.  13,  in  a  spot  where  there 
fmppens  to  be  no  town  at  all;  and  again, 
lis'  No.  30,  pretty  near  its  real  situation, ' 
fextept  that,  of  course,  it  is  on  the  wrong 
lide  of  the  river.  By  way  of  another 
makeweight,  too,  the  Welsh  mountain 
PTynKmmon  is  actually  transformed  into 
in  English  town. 

*  it  wi  tt  be  seen  that  Mr.  Murray  has  been 
l&rticrifarly  careful  with  respect  to  the 
rivers  be  has  laid  down ;  but  full  justice 
fiasTn6t  yet  been  done  to  all  his  merits  on 
that  score.  These  are  ample.  The  river 
W)re  is  not  considered  as  one  of  the  prin- 
crpaTrivers  of  either  England  or  Wales 
—but  the  Dee  is  referred  to  under  both 
heads,  so  that,  being  marked  with  the 
tetter  "  m"  in  England,  and  the  letter 
^c.'|  in  Wales,  it  adds  considerably  to 
thy 'general  confusion.  In  truth,  bad 
is  the  matter  is  with  the  towns,  with  the 
rivers  it  is  "confusion  worse  confounded." 
IfWrfc  is  no  letter  of  reference  at  all  to 
the  Thame?,  although  the  key  appropri- 
ates to  it  the  letter  "j."  The  Don  is 
tainted'  out  by  "  g,"  but  that  letter  is 
$ffixetf  both  to  the  Don  and  the  Derby- 
fflitk  Derwent.  The  mark  of  the  Tees  is 
placed  against  the  Trent,  and  that  of  the 
Xfi-enf  a^iilist  the  Penk,  an  insignificant 
Wbutaryi  The  courses  of  most  of  the 
<r!r%rs,! are.  Incorrectly  given;  instead  of 
lftin?ffcat  Quse  being  traced  to  its  rise, 
%S^afflderit,'  the  Tow,  is  followed,  so  that 
^ufeiinghamr  stands  on  no*  river  at  all ; 
"Ttie  ^eVfetit  and  the  Wye  are  not  conti- 
^ue^:upWafd^  to  within  a  great  distance 
^theif  springheads';  and  many  rivers 


of  some  consequence  are  entirely  omitted. 
While  the  whole  of  the  Yorkshire  rivers 
have  letters  of  reference  appended,  there 
are  none  whatever  to  their  more  southern 
rivals,  the  Mersey,  Nen,  Wei  land,  Stour, 
Exe,  Tamar,  and  others. 

There  are  numberless  minor  errors, 
which  might  have  been  avoided  by  a 
little  attention ;  such  as  placing  "  Ux- 
bridge,"  not  only  where  it  ought  to  be, 
in  Middlesex,  but  also  some  hundred 
miles  off,  in  Somerset,  where  "  Axbridge" 
ought  to  be;  referring  to  South  Barn* 
staple,  instead  of,  as  was  perhaps  in- 
tended, to  Barnstaple  (which  has  no  pre- 
fix), and  South  Moulton,  now  omitted; 
printing  Cot  ford  for  Coleford,  Billing. 
nam  for  Bellingham,  &c.  &c.  &c,  none 
of  which  might  have  provoked  attention, 
had  not  so  great  a  noise  been  made  about 
especial  accuracy.  There  is  another 
blunder  of  more  consequence;  both  in 
the  map  itself,  and  in  the  accompanying 
key,  Monmouthshire  is  made  a  Welsh 
county,  instead  of  an  English  one!  Tms 
is  carrying  the  compensation  principle  a 
little  too  far:  it  might  be  only  fair  to 
award  our  Welsh  neighbours  something 
for  the  loss  of  their  favourite  Plynlim- 
mon,  but  to  make  over  a  whole  county  for 
the  purpose  is  really  too  bad  ;  to  say  no- 
thing of  the  unseemliness  produced  by 
the  contradiction  between  the  text  and 
the  map;  the  one  insisting  that  England 
consists  of  forty  counties,  while  the  other 
allows  no  more  than  thirty-nine ! 

So  much  for  this  specimen  of  "  careful 
revision."  It  would  be  a  waste  of  time 
and  space  to  go  through  Scotland  and 
Ireland,  in  order  to  point  out  the  errors 
in  those  parts  of  the  map ;  suffice  it  to 
observe,  that  the  whole  of  the  mistakes 
and  inaccuracies  here  recorded,  with 
many  more,  are  contained  in  a  map  oc- 
cupying one-third  of  an  octavo  page,  in 
a  volume  consisting  of  several  hundred 
pages,  which  aims  at  becoming  fAe  stand* 
ard  repository  of  correct  geographical 
information.  "  Ex  uno  disce  eunnes — " 
if  such  a  number  and  variety  of  errors 
can  be  detected  in  a  map  of  our  6#n 
country,  what  must  be  the  proportion  in 
those  of  countries  not  so  intimately 
known  ? 

The  two  dr  three  pages  of  text  whietk 
follow  the  map,  relating  chiefly  to  the 
courses  of  the  rivers  of  England*,  4Ho 
display  a  marvellous  ignorance  of  the 
sabject.     The  writer  make*  sad  ^t^e 
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even  with  the  Thames*  After  describ- 
ing its  rise,  with  very  few  mistakes,  he 
goes  on  to  say,  "  Near  the  classic  haunts 
of  Oxford,  it  receives  the  Charweli  and 
tlu  Isis,  assuming,  on  its  junction  with 
the  latter,  the  compound  name  of  Tame* 
sis,  which  has  been  abbreviated  into 
Thames."  Why,  the  very  river  whose 
course  he  has  been  describing  is  the 
I  sis— the  Thames  being  called  indiffer- 
ently by  either  name  until  its  junction 
with  the  Thome*  some  miles  below  Ox- 
ford, after  which  it  is  always  called 
"  the  Thames."  After  this  it  seems 
scarcely  worth  while  to  notice  how 
jauntily  this  pink  of  correctness  talks  of 
its  "  winding  northward  through  the 
wooded  vale  of  Maidenhead" — where, 
unfortunately  for  him,  it  flows  directly 
south ! 

He  is  still  more  at  fault  in  Yorkshire* 
"  The  Ouse,"  he  observes, a  formed  ori- 
ginally by  the  confluences  of  the  Aire 
and  the  Swale,  from  the  uplands  of  the 
North  Bidings  is  subsequently  augmented 
by  the  Wharfe."  This  is  rich  indeed ! 
Unless  matters  are  greatly  altered  in 
Yorkshire,  the  Aire  has  so  little  to  do 
with  "the  uplands  of  the  North  Riding," 
that  it  does  not  go  near  the  North  Rid* 
ing  at  all  $  and,  moreover,  it  does  not 
join  the  Ouse  until  long  and  long  after 
that  river  has  been  augmented  by  the 
Wharfe !  We  are  further  informed,  that 
44  the  Ouse,  with  its  branches,  forms  one 
of  the  most  useful  and  least  beautiful 
of  English  rivers.  It  winds  a  sluggish 
course  through  manufacturing  districts 
and  rich  arable  fields,  without  any  di* 
versity  of  scenery."  This  is  even  a  richer 
"  bit "  than  the  former.  The  branches  of 
the  Ouse  are  renowned  as  being  among 
"  the  most  beautiful  of  English  rivers," 
and  especially  so  for  that  "  diversity  of 
their  scenery"  which  the  "Encyclopaedia 
of  Geography"  so  coolly  denies  them. 
The  description,  in  most  of  its  particu- 
lars, would  apply  pretty  accurately  to 
the  Ouse  of  the  midland  counties  ;  but  it 
is  sadly  out  of  place  where  it  stands. 
Who  has  not  heard  of  the  picturesque 
beauties  of  the  banks  of  the  Wharfe  and 
the  Swale?  Yet  these  are  included  in 
the  sweeping  condemnation  passed  on 
the  branches  of  the  Ouse  ;  they  are  even 
mentioned  by  name  in  a  preceding  para- 
graph, in  order,  as  it  should  seem,  that 
there  might  be  "  no  mistake  "  as  to  the 
scrupulous  correctness  of  the  information! 


So  much  for  England  and  Wales. 
Bow  the  other  countries  of  the  world 
escape  it  is  no  easy  matter  to  lell,  fu* 
the  labour  of  pointing  out  all  the  errors 
in  a  work,  where  they  are  apparently  so 
"  thick  and  threefold,"  as  in  this,  wouhjl 
evidently  exceed  that  of  compiling  the 
work  itself.  A  passing  glance  at  Utf 
map  of  Australia  is,  however,  tolerably 
satisfactory  on  the  point,  particularly  *9 
the  Editor,  in  his  Preface,  draws  more 
than  common  attention  to  the  excellence 
of  his  information  as  to  that  colony,  qa 
the  ground  that  he  has  been  favoured 
with  the  assistance  of  Mr.  Baron  Fie)4» 
many  years  a  resident  at  Sydney, .  in  .#? 
preparation  of  that  part  of  his  n&dfifr 
taking.  This  assistance  has,  certainly, 
enabled  him  to  present  many  striking 
novelties  in  his  map:  such  as  placing 
Sydney  (the  capital)  on  the  north  shore 
of  Botany  Bay,  when  common  geogza* 
phers  would  have  followed  all  previous 
authorities,  by  seating  it  on  the  sooth 
shore  of  Port  Jackson ;  making  the  rivers 
Lachlan  and  Macquarie  (which  stupid 
colonial  surveyors-general,  who  .have 
been  sent  to  explore  them,  report  as 
losing  themselves  in  immense  marshes 
in  the  interior),  flow,  as  they  ought  te 
do,  towards,  instead  of  away  from  the 
colony,  and  so  "right  on  end"  into. 
Botany  Bay ;  thus  affording  to  the  Aflr 
stralian  metropolis  that  great  advantage, 
a  convenient  means  of  water-conveyance 
to  all  parts  of  the  interior.  Besides  these 
flights,  there  are  several  others  not,  per* 
haps,  quite  so  laudable;  theHawkesbury, 
the  principal  river  of  the  colony,  and 
Broken  Bay,  into  which  it  falls,  are  both 
dried  up  without  compunction ;  while  Pa* 
•  ramatta  and  Newcastle,  which  were  two 
towns  of  some  consideration,  are  razed 
to  the  ground,  •'  and  not  a  relic  seen," 
Yet,  to  make  up  for  this,  Richmond  en- 
joys the  navigation,  not,  as  some  make 
it,  of  the  puny  Hawkesbnry,  but  of  the 
majestic  Macquarie,  which  flows  up  hill, 
over  every  impediment,  in  order,,  to 
achieve  the  useful  purpose ;  the  Ctslla~ 
reagh,  also,  is  equally  accommodating  in 
that  particular.  After  this,  noi  a  word 
more  need  be  said  to  prove  that  these 
maps  have  been  so  "  carefully  revised," 
that  they  include  (at  least)  all  the  trmt 
recent  discoveries.'1 

I  remain,  Sir, u 

F.  H.  . 

London,  AfrilfiWf. 
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.FRESHENING   SALT-WATER   BY 
^  REFRIGERATION. 

STr, — The  freshening  of  sea- water,  and 
tendering  it  pure  and  palatable,  seems  as 
far  as  ever  from  being  brought  into  prac- 
ticed use  in  the  navy,  notwithstanding 
the' Operations  of  the  u  Royal  Salt-water 
Parityiner  Company,"  and  of  their  oppo- 
nents, Messrs.  Fraser  and  Baker.  As 
the  subject  seems  to  be  one  of  some  nau- 
tical importance,  f  send  you  the  sub- 
Stance  of  an  article  containing  a  descrip- 
tion of  a  method  of  effecting  the  desired 
end  in  an  altogether  different  manner, 
discovered  by  a  M.  C.  F.  Saltzer, 
Which  appeared  in  the  "Recueil  Indus- 
trie!" for  Feb.  1833.  F  merely  give  you 
the  substance  of  the  article,  for,  as  is  the 
<tase  with  all  French  writers,  the  matter 
fcf  fact  is  adorned  (or  otherwise)  with 
more  verbiage  than  could  be  found  room 
for  amongst  the  condensed  information 
contained  in  the  Mechanics'  Magazine. 
•■*'  After  descanting  upon  the  difficulty 
and  importance  of  the  subject,  and  the 
learned  chemists  wbo  have  turned  their 
attention  to  it,  M.  Saltzer  mentions  the 
wetl-kno\"n  Essay  of  Dr.  Lind,  pub- 
lished in  London  in  1774,  which  described 
a  method  then  partially  adopted  in  the 
English  navy.  This  process  consisted  in 
Qfstilting  the  sea-water  with  the  least 
possible  heat,  and  removing  atmospheric 
pressure ;  but  the  water  produced  was, 
according  to  M.  Saltzer,  found  impreg- 
nated with  muriate  of  magnesia,  iodine, 
bromine,  and  other  foreign  substances, 
and  had  not  the  fresh  taste  of  spring- 
water.  M.  Saltzer  states,  that  having 
been  informed  the  English  Government 
attached  great  importance  to  the  disco- 
very of  a  more  efficient  process,  he  par- 
ticularly turned  his  attention  to  the  sub- 
ject ;  but  after  duly  considering  the  vari- 
ous methods  in  which  it  had  been  pro- 
posed to  get  rid  of  the  salt  by  distilla- 
tion and  filtration,  he  renounced  them 
all  as  too  troublesome  and  complicated  to 
be  Carried  on  in  a  ship  at  sea.  Chance,  he 
continues,  at  last  came  to  his  succour  :— 
©foe  morning,  in  winter,  he  found  pieces 
of  ice  formed  in  some  saline  solutions, — 
ftVtfng'the  crystals,  he  found  them  per- 
fectly sweet.  "Thus,"  he  exclaims, "  the 
greatest  difficulty  I  had  to  vanquish  was 
»ttftmounted.,,  That  this,  however,  was 
the  greatest  difficulty,  may  be  doubted. 
Th$nexf  step  appears  to  roe  to  be  by  far 
the  greatest,    namely,  to  discover   the 


means  of  producing  ice  from  sea- water  in 
sufficiently  large  quantities.  M.  Saltzer's 
process,  he  describes  as  follows  ; — "  I 
procured  a  good  pneumatic  apparatus ; 
I  then  placed  under  the  receiver  a  saucer 
full  of  sulphuric  acid,  or  muriate  of  lime, 
fresh  and  well  pounded ;  over  this  1  placed 
another  vessel  with  sea- water;  1  made  a 
vacuum  under  the  receiver,  and  on  the 
ascent  of  the  barometer  one-half  line,  the 
sea-water  was  changed  to  crystals."  These 
crystals  he  pounded,  and  placed  in  a  fun- 
nel to  allow  any  salt-water  that  might  be 
adhering,  to  drain  off;  he  also  washed 
them  with  a  little  fresh  water ;  and  then 
melting  the  ice,  he  found  a  very  pure, 
drinkable  water. 

M.  Saltzer  naturally  supposes  that  it 
will  be  asked,  whether  this  method  can 
be  put  in  practice  to  produce  sufficient 
ice  for  the  crew  of  a  ship  ?  He  answers, 
that  as  far  as  regards  the  making  of  ice, 
it  Is  produced  artificially  in  a  great  part 
of  America  for  the  confectioners  ;  and 
that,  since  a  small  quantity  can  be  ob- 
tained, it  is  not  more  difficult  to  make  as 
much  as  you  please ! 

But,  judging  from  the  observations  of 
Professor  Hare,  in  his  description  of  an 
ice-making  apparatus,  extracted  from  the 
Journal  of  the  College  of  Pharmacy, 
Philadelphia,  into  the  584th  Number  of 
your  Magazine,  1  should  imagine  that 
M.  Saltzer  must  be  misinformed  as 
to  the  practice  in  America.  "The 
congelation  of  water,"  says  Professor 
Hare, "  by  its  own  vaporisation,  accele- 
rated by  exposure  to  the  absorbing  power 
of  sulphuric  acid,  or  other  agents  in 
vacuo,  has  always  been  a  difficult  experi- 
ment." The  learned  professor  then  com- 
plains of  having  failed  to  produce  ice  by 
this  means  before  his  class.  An  excel- 
lent pump,  with  perfectly  air-tight  cocks, 
and  in  good  order,  he  declares  to  he  indis- 
pensable. And  the  main  object  of  his 
invention  is  to  render  the  pistons,  valves, 
cocks,  and  other  openings,  perfectly  air- 
tight. Now,  if  so  much  difficulty  attends 
an  experiment  on  a  small  scale,  for  the 
mere  object  of  illustration,  what  are  we 
to  say  to  the  feasibility  of  a  plan  for 
making  it  an  every-day  process  on  board 
ship,  on  a  large  scale  ? 

Leaving  the  whole  matter  in  the  hands 
of  those  who  may  think  it  worthy  their 
investigation, 

I  remain,  &c, 

S.M. 

April  8,  1834. 
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CASK  OV  A  FtRA'tnU  WVK^riON—^MORRAy  V.  ai^lfCH 


In  February  last,  Mr.  Blauch,  a  gun- 
maker,  of  Hull,  applied  for  a  Patent  for  an 
apparatus  for  saving  the  lives  of  shipwrecked 
mariners.  The  application  was  opposed  on 
the  part  of  Mr.  John  Murray,  the  eminent; 
gftrilosophical  lecturer,  who  had  reason  to 
suppose  that  the  apparatus,  which  Mr.  Blanch, 
was  'seeking:  to*  appropriate,  to  himself,  was 
no  other  than  Mr.  Murray's  well-known  gun 
and  arrow,  invented  as  far  back  as  1819,  and 
described  in  our  16th  vol.,  p.  289.  Mr.  Blanch 
had,  it  appears,  several  months  ago,  received 
an  order  from  Mr.  Murray  to  manufacture 
a  gun  of  a  more  perfectly  cylindrical  bore  and 
greater  length,  than  any  he  had  hitherto  used; 
as  also  to  make  some  corresponding  modifica- 
tion of  the  arrow.  "After  supplying  him," 
says  Mr.  Murray,  "  with  arrows  and  lines, 
and  the  pamphlets  I  had  written  on  the.  sub- 
jcct,  I  desired  him  to  make  a  few  experi- 
ments, at  my  expense,  of  course,  to  prove  the 
gun  j  and  on  the  Slst  of  Dec.,  he  wrote  to 


\ 

me,  stating,  that  he  had  do/e  spptfyltbe 
experiments  were  '  satisfactory,  '  iCkdTlfify 
waited  my  further  orders:*  -  Shorty  after- 
wards, however,  Mr,  Murray  saw  It*  reported 
in  the  newspapers,  that  this  very  Mr.  Blanch 
had  himself  invented  a  life-preserviijj}  gun, 
for  which  he  was  about  to  solicit  thepublie 
patronage;  his  suspicions  were,  najtarally 
roused;  and  that  there  might  be  no  mistake, 
he  prudently  entered  a  caveat  at  the  public 
offices,  against  the  grant  of  any  pajteqt  that 
might  interfere  with  his  own  invention. 
Eight  days  later,  Mr.  Blanch  did  actually 
make  his  application  for  a  patent ; '  atod  on 
the  10th  of  March  last,  the  question  of 
granting  it,  came  on  for  determination  Wfore 
the  Attorney-General,  Sir  Frederick  Pollock, 
when,' on  receiving  from  Mr.  Blanch  aiid  Mr. 
flurray  a  disclosure  of  their  respective  pre- 
tensions (separately  and  confidentially,  as 
the  practice  is),  Sir  Frederick  repottedj  to  his 
Majesty  against  the  grant  of  the  patent 


NOTES  AMD  NOTICES. 


;  A  Jottti^Stock  Company  has  just  been  set  on 
foot  for  establishing  a  steam  communication  with 
India  by  the  old,,  and,  as  seme  maintain,  the  pre- 
ferable route  of  the  Cape  of  Good  Hope.  This,  it 
wjli  be  .recollected,  is  the  project  so  strenuously 
recommended  by  the. Messrs.  Seaward. 

Euphrates  Expedition.  —  Letters  from  Malta, 
dated'  March  13,  mention  the  safe  arrival  of  the 
George  Canning  at  that  island  with  the  officers 
and  stores  of  the  expedition.  The.  whole  party, 
were  in  excellent  health,  and  intended  to  sail  for 
the  Oronles  on  the  7th  ult. 

'Preparations  are  making  at  Brussels  for  opening 
the  railroad  from  that  city  to  Malines  on  May  1. 
This  is  the  first  part  of  the  line  which  is  to  run 
from  Antwerp  to  the  Prussian  frontier.  It  is  said 
that  there  are  to  be  three  steam -carriages  diffe- 
rently laden.  The  first,  which  is  called  La  Fleche, 
will  contain  the  engineers  and  other  persons  who 
Kave  been  engaged  in  forming  the  road,  and  will 
perform  the  distance  in  17  minutes.  This  will  be 
followed  by  the  Stephenson,  impelling  waggons 
filled  with  the  Minister*,  Deputations  from  the 
Senate  and  Chamber  of  Representatives,  and  other 
Officers  of  State  ;  and  in  which  will  also  be  seated 
Mr.  Stephenson,  the  English  engineer,  under 
whose  management  the  railway  has  -  been  formed. 
The  third  convoy  of  waggons  will  contain  several 
hundreds  of  persons,  drawn  by  an  engine  called 
(he  Elephant.— Morning  Herald, 

Catidle$.—A  new  substance  has  been  discovered 
by  M.  Lecanu,  by  exposing  tallow  to  five  or  six 
times. its  weight  of  boiling  ether,  or  turpentine, 
Which  completely  dissolves  it,  and  which,  in  eva- 
porating, deposits  stearine,  a  substance  which  is 
as  inodorous,  but  does  not  burn  so  quickly,  as 
spermaceti.— Athenaum* 

Calculating  Machine —Another  Rival  to  Mr> 
Jbibbage.— Sir,  Having  seen  some  notices  in  the 
public  papers  of  calculating  machines  invented  at 
home  and  abroad.  I  think  it  right  to  state  that  I 
have  myself  iuvented  one,  which  is  exceedingly 
simple*,  and  might  be  made  at  the  same  expense 
as  a  common  clock  or  time-piece.  I  can  find  the 
10  powerof  the  9  digits  in  about  twenty  minutes; 


in  fact.  Addition,  Subtraction,  Maltipticatpn,  $H* 
vision,  the  Rule  of  Three,  Involution,  Evolufon, 
and  a  few  other  rules,  may  be  worked  with  de- 
spatch and  facility.  The  parts  of  my  maehint'ito 
not  require  socb  a  critical  adaptation,  nor  are  ffc»r 
so  liable  to  get  out  of  order,  as  those  of  Mr.  Bib- 
bag  e's  machine;  they  may  be  made  by  any  h 
nious  mechanic,  and  worked   by   any ;  way 


m 


man,  though  a  fool.  I  remain  Sir,  your  l—r3F-- 
servant,  J.  s.  Holland—  Three  Colt-street,  £X§H- 
house.  'H 

S.  T.  cannot  take  out  a  patent  in  France  after 
having  specified  in  England. 

Communications  received  from  Mr.  Matthega*— 
A  Constant  Reader  (Newcastle)— A..  H.— Mr.  Jot- 
ton— M.  D.  E.— A  Sailor— Mr.  Duraud— R.  G^-A 
Railway  Traveller. 

The  Supplement  to  our  present  .Volume,  ten" 
taining  Title*,  Index,  &c,  with  a  Portrait;  oa 
Steel,  of  Samuel  CI  egg,  Esq.,  C.  E.,  it  now  pub- 
lished, Price  6d.;  also  the  Volume  complete;  in 
boards,  Price  8*.  6d. 

Our  Publisher  will  give  double  price  for  cosies 
of  Nos.  236,  337,  238,  239,  266, 298,  and  One  Shil- 
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of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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TPB   FRBYBUBG  8USFSNSION-BBIDGS. 


DESCRIPTION    OF    THE    FftEYBURG 
SUSPENSION   B 81  DOE. 

tTranelated  for  the  Mechanics'  Magazine,  from  the 
German.    By  Mr.  J.  E.  Terry,  C.  E.) 

The  city  of  Freyburg,  in  Switzerland, 
it  well  known  to  most  travellers  for  its 
remarkable  locality,  being  seated  partly 
in  a  deep  and  winding  valley,  watered  by 
the  river  Saone,  and  partly  on  the  adja- 
cent high  and  overhanging  cliffs.  To 
arrive  at  the  centre  of  the  town,  by  the 
road  from  Berne,  carriages  wen*  formerly 
obliged  to  descend  the  stee^  drclivity  of 
the  Staalberg.  On  arriving  at  Qernegate, 
it  seemed  to  travellers  as  if  they  had 
already  got  to  the  end  of  their  journey, 
hat  great  was  their  astonishment  to 
be  informed  that  they  had  yet  to  travel 
for  half  an  hour  before  they  could  reach 
the  city— -to  follow  the  several  large 
windings  of  the  river,  cross  it  three  times, 
then  to  ascend  the  Ions:,  difficult,  and 
steep  ascent  called  Alt  Bmnnen  Strasse 
(X>ld  WelUstreet),  which  was  at  all  times 
enough  of  itself  to  dismay  a  traveller, 
and  has  proved  the  death  of  many  a 
lmtse.  The  bad  state  of  the  roads,  and 
effective  plan  of  the  streets  leading  to  the 
centre  of  the  city,  increased  the  difficulty 
of  approaching  it.  Industry,  commerce, 
social  life,  all  felt  alike  the  influence  of 
this  almost  isolated  position  of  the  place. 
Bui  what  could  lie  done  ?  The  obstacles 
seemed  insurmountable ;  the  almost  per- 
pendicular cliffs  on  which  the  chief  part 
qf  the  town  stands,  seemed  to  mock  the 
idea  of  forming  a  street  through  them  of  any 
tolerable  degree  of  ascent ;  and  had  even 
this  been  possible,  it  would  only  have  tend- 
ed to  increase  the  length  of  the  windings. 
<Jn  the  other  hand*  the  idea  of  erecting  a 
bridge,  either  of  wood  or  stone,  of  a  suf- 
olent  height  to  overcome  the  difficulty  of 
the  rugged  ascents  and  descents,  seemed, 
too  daring  for  contemplation,  the  height 
being  upwards  of  150  feet,  and  the  length 
much  greater.  The  expense,  too,  es- 
speciallv  if  stone  had  been  employed, 
would  have  been  out  of  all  proportion 
to  the  means  of  the  citizens;  tor  the 
city  is.  not  rich,  being  hut  little  fre- 
quented, and  thinly  populated,  contain- 
ing, exclusive  of  the  suburbs,  no  more 
than,  9,000  inhabitants. 

Some  of  the  more  public-spirited  and 
M*J«tt»  eitizwM*  who  had  heard  of  the 
if**  WW mm  bridges  erected  ia  oihe* 


countries,  at  length  proposed  to  raise,  by 
subscription,  the  pecuniary  meant  neeee- 
sary  for  ascertaining  the  applicability.  Of 
such  a  structure  to  the  natucal  circum- 
stances of  Freyburg,  and  if  practicable, 
of  actually  constructing  it. 

As  soon  as  the  subscription  reached  a 
suitable  amount,  several  eminent  engi- 
neers were  consulted,  and  after  examina- 
tion of  the  plans  of  different  competitors, 
M.  Chaley,  the  famous  French  engineer, 
who  erected  the  wire-bridges  at  Beaucaire, 
CJutsey,  and  several  other  places  in  the 
south  of  France,  obtained  the  preference. 
The  contract  asrreed  on  with  him  on'  the 
10th  of  Feb.,  1830,  was  to  this  effect  :-- 
that  he  was  to  have,  at  different  instal- 
ments, 200,000  (Swiss)  francs,  for  the 
completion  of  an  iron  wire-bridge ;  that 
the  expense  of  the  approaches  on  both 
sides,  and  the  compensation  to  individuals 
for  loss  sustained  in  their  property,  should 
be  defrayed  partly  by  the  subscribers 
and  partly  by  the  government ;  and  that 
the  contractor,  M.  Chaley,  subject  to 
certain  conditions,  should  have  the  en- 
joyment of  the  produce  from  the  tolls  for 
80  years.  Some  time  afterwards,  these 
conditions  were  considerably  modified^; 
it  being  agreed  that  M.  Chaley's  right  to 
the  tolls  should  be  limited  to  40  years,  ajt 
the  end  of  which  time,  the  profits  are  to 
revert  to  the  subscribers  during  59  year*, 
after  which  the  toll  is  to  cease,  and  the 
bridge  to  become  the  property  of  the  can- 
ton, or  common  property. 

The  first  general  meeting  of  the  *u& 
scribers  took  place  on  the  19th  of  March, 
1830,  when  they  appointed  a  committee 
of  10  members  (afterwards  increased  to* 
90)  to  superintend  the  erection  of  the) 
bridge. 

Immediately  after  these  arrangements* 
the  necessary  preliminary  preparations 
were  entered  upon;  but  the  politic*! 
disturbances  which  broke  out,  in  1830-1  * 
in  France,  and  afterwards  in  Switzerland* 
but  particularly  in  the  canton  of  Freyt- 
burg,  had  a  most  injurious  influence  00 
the  undertaking— added  to  which, differ* 
ences  arose  between  the  contractor  and 
the  committee*  which  tended  greatly  to 
retard  the  project.  The  general  good 
will  of  the  citizens,  however,  and  the  in- 
defatigable seal  and  activity  of  somje  of 
the  leading  members  of  the  uoajnittaej 
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recalled  ere  long  the  dormant  project  into 
lift  and  activity.  In  March,  1832.  the 
Wortts  were  entered  upon  with  great  seal, 
and  f  he  first  stone  of  one  of  the  porticos 
was  laid  under  the  superintendence  of 
the  architects  Kraset  and  Brugger.  From 
that  time  the  works  were  continued  in 
every  department  without  interruption ; 
and,  to  facilitate  their  progress,  a  tempo- 
rary bridge  was  thrown  over  the  river 
Saone,  it  being  for  the  ease  and  advan- 
tage of  the  workmen  to  get  from  one  side 
to  the  other  without  loss  of  time. 

The  finances  of  the  company  were  all 
expended,  however,  lonjf  before  the 
bridge  approached  to  its  completion. 
But  though  the  funds  were  exhausted, 
the  ardour  and  generous  feeling  of  the 
subscribers  and  donors  were  not.  Go- 
▼eminent,  which,  from  the  beginning, 
had  given  its  particular  sanction  and  pro- 
tection to  the  measure,  came  once  more 
to  its  assistance,  by  granting-  leave  for 
the  opening  of  a  lottery,  which  produced 
to  the  company  the  sum  of  80,000  francs. 

The  work  was  now  once  more  renewed 
with  vigour,  and  on  the  9th  of  June, 
1834,  the  subscribers  had  the  gratifica- 
tion of  seeing  extended  across  the  Valley, 
the  first  of  the  numerous  wires  which 
form  the  two  main  ropes  or  supports 
of  the  bridge.  Next  followed  the  fix- 
ipg  of  the  subordinate  suspension  wires, 
and  the  laying  down  of  the  beams  to 
form  the  foundation  or  flooring  of  the 
bridge.  The  latter  mentioned  operation 
took  place,  it  might  be  said,  in  a  magical 
manner*  The  inhabitants  were  not  a 
little  surprised  to  find  at  their  gates  an 
unlooked-for,  and  for  foot  passengers,  a 
sufficiently  solid  bridge,  where,  ten  days 
before,  they  bad  seen  only  two  immense 
wire-ropes.  After  this,  the  other  various 
inferior  works  soon  followed,  as  the  com- 
pletion of  the  footway,  the  erection  of 
the  balustrade,  &c.  At  length,  on  the 
8th  of  Oct.,  a  carriage  was  driven  over 
the  bridge  at  full  gallop,  which  was  fol- 
lowed, on  the  same  day,  by  the  stage,  or 
post-coach,  from  Berne  to  Freyburg,  en- 
Utdsiastically  greeted  by  a  vast  number 
of  astonished  spectators. 

The  balustrades,  though  simply  mo- 
delled, present,  nevertheless,  a  very  hand- 
some appearance.  Any  vehicle,  be  it 
ever  so  heavily  laden,  may  safely  venture 
Over>  and  although  the  ear  is  at  first 
rather  startled  at  the  noise  of  the  tramp- 


ling of  horses,  yet  the  most  clear-sighted 
person  cannot  discover  the  slightest 
motion  communicated  either  to  the  wire* 
ropes  or  to  any  other  part  of  the  bridge. 
The  traveller  passing  over  does  not  feel 
the  least  vibration,  and  his  astonishment 
finds  no  bounds,  to  think  that  he  has  ar* 
rived  so  soon,  and  in  safety,  across  the 
deep  gulf  below. 

As  has  been  before  observed,  the  whole 
structure  is  suspended  by  two  large  rope* 
of  wire,  firmly  secured  at  each  end,  by 
being  let  into  shafts  made  for  that  pur- 
pose. At  each  end  the  porticos,  over 
which  the  ropes  pass,  serve  for  onto* 
gonist  supporters,  or  counterforts.  They 
are  built  partly  of  limestone,  brought 
from  Neuenberg  and  Neuenstadt,  and 
partly  of  sand-stone  which  is  got  in  the 
stone  quarries  in  the  neighbourhood  of 
Freyburg:  all  the  blocks  are,  by  way 
of  greater  security,  connected  with  each 
other  by  means  of  iron  cramps*  The 
quantity  of  iron  used  for  this  purpose  was- 
570  cwt.  The  height  of  the  porticos  is 
65  Berne  feet.  The  opening  for  the 
gateway  is  45  feet  high,  20  feet  wide, 
and  19  feet  in  depth  ;  the  width  ef  each 
pillar  is  14  feet.  About  160  feet  from 
the  porticos  the  shafts  are  situated  ;  their 
depths  are  each  58  feet,  and  their  dia- 
meters 32  feet.  These  shafts  are  hewn 
out  of  the  rock  on  both  sides,  and  com- 
prise each  three  chambers,  situated  at  a 
certain  distance  from  each  other,  each 
containing  three  immense  unwrought 
blocks  of  Neuenberg  stone,  to  which  the 
main  wire  ropes  are  fastened.  The  con- 
necting wires  or  chains,  J  6  in  number, 
are  drawn  through  these  vaults;  they 
rest  at  the  same  time  on  12  cast-iron 
cylinders,  and  are  held  fast  by  128  an- 
chors or  grapples,  of  a  total  weight  of 
1,024  lbs.  These  connecting  ropes  or 
ties  serve  the  great  main  wire  ropes  as 
auxiliary  supports,  which  bear  up  on 
both  sides  the  great  beams  of  the  bridge- 
flooring,  by  means  of  suspension  wires 
or  ties.  The  length  of  the  main  wire 
ropes  is  1,280  feet  each.  They  consist 
each  of  2,000  separate  wire  threads, 
which  united  make  a  ihass  of  4,000 
threads,  or  little  chains,  of  a  total  weight 
of  960  cwt.  Dependent  from  each  of 
the  two  main  connecting  wire-ropes,  or 
inverted  arch,  hang  164  smaller  suspend 
sion  wirenropes,  at  about  5  foetasttrwier^ 
these  are  made  fast  above  through  iron 
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l^ops,  and  below  are  connected  with 
hoops  of  iron,  into  which  the  beam-ends 
which  support  the  footway  are  firmly 
fastened.  The  longest  of  the  smaller 
dependent  ropes  of  wire  is  60  feet,  and 
the  shortest  half  a  foot;  each  is  com. 
posed  of  25  single  wires,  so  that  the 
roadway  of  the  bridge  is  held  up  by 
more  than  8,000  single  wires.  The  num- 
ber of  beams  which  form  the  foundation 
or  platform  of  the  bridge,  amounts  to  1 66, 
held  tog-ether  by  328  hoops  of  wrought 
iron.  Four  lines  of  beams  run  longitu- 
dinally throughout  the  whole  length  of 
the  bridge,  upon  which  rest  the  two  foot- 
ways. On  both  sides,  to  separate  the 
carriage-way  from  the  footpaths, '  are 
strong:  oaken  balustrades,  made  in  the 
form  of  St,  Andrew's  cross,  the  height  of 
which  is  four  feet.  The  carriage-way  is 
1£  feet,  and  each  foot-way  3  feet,  wide  : 
sp  that  the  total  width  of  the  bridge  is  22 
fee.;,  its  total  length,  including  the  two 
counterforts,  over  which  the  main  wire- 
ropes  are  passed,  is  941  feet;  exclusive 
of  the  counterforts,  its  length  is  903  feet ; 
tjie  carriage-way  alone  is  864  feet.  Its 
height  above  the  liver,  when  measured 
3Qih  Oct.  1834,  was  163  feet. 

The  quantity  of  iron  used  in  this  work 
was  not  less  than  80  tons,  and  of  wood 
135  tons. 

The  weight  sustained  by  the  two  main 
wire  stays  is  120  tons;  and  it  is  calcu- 
lated to  sustain  the  amazing  and  enor- 
mous weight  of  2,400  tons. 
r  J.E.T. 


..     GRAND    NORTHERN     RAILWAY. 

'  A  company  has  been  formed,  or  rather  is 
proposed  to  be  formed,  for  the  purpose  of 
constructing  a  railroad  from  London  to  York. 
From  the  prospectus  and  map,  which  we 
have  received,  it  appears,  that  the  line  is  to 
commence  at  Whitechapel,  and  to  pass 
through  Dunmow  to  Cambridge,  and  thence 
through  Lincoln,  by  way  of  Selby  to  York. 
Branches  are  proposed  to  be  made  to  Nor- 
wich (a  great  feature  of  the  plan),  and  pro- 
^frobaoly  to  Nottingham  and  Sheffield.  The 
prospectus  further  contemplates  a  continua- 
tion of' the  line  from  York  to  Carlisle,  and 
thence  into  Scotland ;  and  even,  in  conse- 
o^ieoceof  the  short  distance  across  the  Irish 
dbttWflii'  fewn  Portpatrick  to  Donaghadee, 
tJ^mtfe-ftf  jredand  is  also  calculated  on  in 
tfcfiehttne,  The jcapitalis  to  be  3,500,000** 
To  this  series  of  undertakings,  there  appears 


to  us  to  be  this  objection,  that  almost,  an  the- 
great  districts  and  towns  proposed   to   be 
visited  upon  the  route  may  be  relumed  by  a, 
shorter  distance,  from  the  line  already  in 
progress  of  completion  from  London  td  Bir- 
mingham,  Manchester,  and  Liverpool,  &c> 
Thus,  a  series  of  manufacturing  fcowhs,  ooiri* 
mencing  at  Leeds,  and  including  ShetSeldV 
Nottingham,  Leicester,  and  Northaanpttn*, 
may  all  be  connected  with  London>  by  *  ■ 
railway  from  Leeds  to  the  Birmingham  xa&» 
way,   below  Northampton,  by  a  saving,  of 
distance  of  above  twenty  miles.     Then,  also, 
the  lines  proposed  from  Scotland,  may :  pe 
very  obviously  brought  through  Carlisle  to 
Manchester,  Birmingham,  and  London,  by 
a  nearer  route  than  by  York.    Divested  then 
of  the  advantages  of  the  trade  of  the  great 
manufacturing  districts,    there    is  not    fife 
smallest  probability  that  the  mere  trade  Wf 
the  agricultural  counties,  through  whicfa  fche 
Northern  Railway  is  to  pass,  would  be  swSBt* 
cient    to   authorise   the  investment  of  the  • 
enormous  sum  required  for  its  construction 
and  support.     Railways,  it  is  now  seen,  can 
only  be  constructed  to  advantage,  through 
districts  of  extensive  trade  and  dense  popu- 
lation.    The  branch  to  Norwich,  proposed 
in  this  scheme,  does  not  materially  redeem^ 
it   from  the  charge  of  too  great  poverty  of 
line;  and  as   this   branch-road  would  only 
benefit  by  the  Northern  Railroad,  so  far  as 
Dunmow,  not  one-third  of  the  distance  be* 
tween  London  and  Norwich,   the  cost  and 
profit  arising  from  it  may  fairly  be  pui 
aside  in  the  general  question.    It  seems  thSa 
to  us,  that  this  scheme  is  not  a  well-founded 
one ;  and  as  the  Birmingham  Railway  will 
include,  with  its  branches,  all  the  main  dis- 
tricts, upon  which  the  traffic  of  the  York 
line  is  proposed  to  be  built,  we  think  it  our. 
duty  to  present  these  considerations  to  the 
public.     So  immense    is    the  cost  of  con-' 
structing  and  repairing    a    railroad,    that 
some  engineers  entertain  considerable  rftitfbtg 
whether  even  the  Birmingham  and  Loudon 
Railway,   with  all  its  vast  probatjle    con* 
fluence  of  trade,  will  prove  tp  be  so  profit- 
able a  speculation  as  is  usually  supposed: 
It  is  to  be  desired,  ttiat  the  whole  system  of, 
railway-transit,  which,  if  judiciously  intra*, 
duced,  will  confer  such  boundless  advantages 
upon   this  country,  should  not  be  brought 
into  disrepute  as  unprofitable,  by  the  faflttrer. 
of  undertakings,  for  which  there  never  -was 
any  rational  hope  of  success ;  and  belie vilfgy 
as  we  do,  there  are  already  severaT  Sucfii 
doubtful  lines  in  the  act  of  formation/.  »et 
are  the  more  anxious  upon  the  subject,"  mnft> 
recommend  all  speculators  to  esamiuetwnih 
the  map   of  England,  before  theyv  e«ift mW  ' 
in  so  large  an  undertaking  as*  this-  |P#^ 
Northern  Railway  represents  itsetffp  hfrrsV 
Jthenaum. 
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ON  MR-  EXLEY's  NEW  THEORY  OF  PHYSICS. 

'  BY  BENJAMIH  CHEVERTON,   ESQ. 

<  Concluded  from  our  last  Number,  p.  41.  J 

. ,  IjVe  have  'now  taken  a  review  of  these 
iujdefjensijble  doctrines,  and  it  has  been 
shown,  that  wo  can  neither  conceive  of 
jMibstance  without  power,  nor  of  power 
without  substance — understanding  in  the 
first   case   essential  power,  and  in  the 
second,  finite  power— for  in  both  cases, 
bur  utmost  conceptions  resolve    them- 
sejtes-  into,  and  are  identified  with,  the 
{\)e  idea  of  God's  direct  and  immediate 
action   on  intelligent    natures,    or  else 
jke  are. led  into  consequences  which  can- 
not be  contemplated,  or  driven  for  refuge 
*afro   what  is  inconceivable  or    absurd. 
ii  would  appear,  then,  that  power  must 
either  dwell  with  its  fountain  source,  or 
there  must  exist  something  to  which  it 
attaches,  or  which  is  endowed  with  it. 
To' the  one  or  the  other  of  these  doctrines 
we  must  resort,  for  there  does  not  appear 
to  beany  tenable   ground  on  which  we 
can  rest  a  middle  opinion.  They  are  based 
on  broad  and  clearly  defined  views  of 
God's  procedure ;  they  are  not  obscured 
in  ambiguity  and  feebleness  of  concep- 
tion*! nor    separated    from    dangerous 
errors  by  subtle  and  shadowy  distinc- 
tions.   We  can  form  a  clear  and  distinct 
conception  of  matter  being  in  possession 
of  power  which  is  essentially  its  own,  not, 
however,  in  virtue  of  a  necessity  of  its  na- 
ture, but  in  virtue  of  the  will  of  God,  and 
whiqli  is  as  necessary  for  its  conservation 
as  it  was  for  its  original  existence — we  may, 
1  say,  clearly  conceive  of  matter  as  being 
tl^us  constituted    a    subordinate   agent, 
and;  we  can  also  form  another  very  dif- 
feroftt*  hut  still  a  clear  and  distinct  con- 
ception of  the  Almighty  power  alone, 
standing  amidst  the  intelligent  and  per. 
ciplent  beings   which    have    proceeded 
from*  him,  of  the  entire  absence  of  in* 
tkrmediate  agencies,  and  of  the  imme- 
diate presence  to  our  apprehension  of 
one  sole  and  universal  cause.      There 
4oes  not  appear   to  be  any  alternative 
beyond  these  two  opinions,  and,  there- 
fore,,  (if.  any)  the  one  or  the  other  ought 
to  hi  entertained.    The  reader  must  d&- 
tewnine  for  himself  which  is  most  worthy 
otf n acceptance,     it  is  not  for  me,  it  is 
riot* for*  awy  man  to  dogmatize  herein. 
He*ftf»ncy  best  becomes  us  on  such  sub- 
jtftf$  urn  tf-deep  conviction  of  our  igno- 
ifrncfc,  limi  of  our  total  inability  to  pro* 


M 

nounce  confidently,  is  the  better  part  of 
wisdom.  A  few  words  on  each  doetritf$ 
must  suffice. 

1.  It  is  difficult  to  imagine  why  phi- 
losophers and  divines  should  manifest 
such  repugnance  to  the  assignment  of 
efficient  or  essential  power  to  matter. 
This  doctrine  does  not  affirm  that  such 
power    is    independent    of   the    Deity, 
neither  in  its  origin  nor  in  its  continu- 
ance, but  ascribes  all  power  ultimately 
to  Him.     It  only  contends  that  it  is  as 
separate  and   distinct  from  the  Divine 
Power,  as  the  substance  which  supports 
it,  is  separate  and  distinct  from  the  Deity; 
and  that  it  has  equally  with  the  substance 
a  real  existence,  and  is  as  equally  the 
work  of  God's  infinite  power  and  wisdom. 
But  these  persons  are  not  satisfied  with 
such  a  statement.  This  doctrine,  they  saft 
"  acknowledges,  indeed,  God  to  be  the 
Creator,  and  also  the  Upholder  and  Con- 
servator of  all  things;  but  still  its  theory 
is  but  a  Christianised- paganism.  It  throw* 
back  the  first  and  only  efficient  cause-  ttf 
an  unmeasurable  distance;  weakens  or5 
denies   the    doctrine    of  his    immediate 
agency  j  and,  in  fact,  puts  God  *  far  fretst 
us/    Jf  there  be  a  chain  of  causes  and 
effects,  he  not  only  sustains  it,  but  lives 
and  acts  along  its  whole  line;  and  thus 
may  we  *  foresee  him  always  before  uV 
4  all  in  all,'  and  all   in  every  thing:," 
Again,  a  recent  very  eminent  writer  and 
philosopher  observes — "  the  knowledge 
and  the  agency  of  the  Divine  Being,  per* 
vade  every  portion  of  the  universe,  pro- 
ducing all  action  and  passion,  all  per- 
manence and  change.    The  laws  of  na- 
ture are  the  laws  which  He,  in  his  wis- 
dom, prescribes  to  his  own  acts;  his  uni- 
versal presence  is  the  necessary   con* 
dition  of  any  course  of  events;  hisL  uni- 
versal agency  the  only  origin  of  any  -«fi| 
ficient  force."    Thus,  every  tbtagr  ao* 
cording  to  these  philosophers,  fe,  fo'ftft 
especial  a  manner,  full  of  God,  that  they 
need  have  no  dispute  with  Berkeley.    As 
nature  consists  so  entirely  of  the  acts  of 
the  Deity,  what  is  there  to  sustain  or 
uphold  but  his  own  doings  ?    The  exist- 
ence, or  non-existence,  of.  so  effete  a 
substance,  as  matter  is  supposed  |o  >fy 
is  not  worth  contention.     It  is,  not  dim 
cerned  by  us,  it  is  not  perceptible  4o«u*j 
for  God  is    "all  in  ali  ^^^iproxhwin^ 
all  action  and  passion,  all  fteWn  amende 
and  change."    Not  content  w^tfee^a* 
mission,  which,  of  course,  is  dBeerf&H^ 
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made,  that  the  being  and  well-being  of 
all  things  depend  on  his  Will,  they  rob 
nature  of  every  power,  in  order  to  mag- 
nify his  greatness,  and  impress  upon  us 
more  sensibly  our  entire  dependence  on 
Him.  It  is  impossible,  however,  that  that 
admission  can  be  exceeded  by  any  state- 
ment whatever,  in  producing   a  more 
forcible  impression  of  our  dependence, 
for  it  is  already  granted  to  the  utmost 
conceivable  extent ;  and  as  to  his  great- 
ness, surely  it  is  not  less  to  exalt  his 
attributes,  to  ascribe  to  him  the  power 
of  conferring  on  the  works  of  his  hands 
a  eertain  extent  and  degree  of  power, 
whereby  his  will  and  intentions  may  be 
wrought  out  by  a  delegated  subordinate 
agency,  as  it  is  to  imagine,  that  they  can 
only  be  fulfilled  by  his  having  recourse 
to  his  own  energy,  and  by  making  all  the 
effects  and  events  of  nature  to  be  his 
own  aet  and  deed.    It  will  be  conceded 
to  these   writers,  that  it  is  not  easy  to 
conceive  of  a  power  of  real  efficiency 
being    possessed     by   matter,     without 
making  its  existence  to  arise  from  an 
eternal    necessity    of  its  own   nature; 
and  that  it  is  equally  difficult  to  con- 
ceive  of  a   power   being    imparted  to 
matter,  without  tracing  in  its  convey* 
ance  the  identity  of  its  nature  with  that 
of  its  fountain  source,  and  thus,  (carrying 
in  idea  the  Giver  along  with  the  gift,) 
seeing  his  agency  alone  in  all  effects  re- 
Suiting  from  this  cause.     I  would,  how* 
ever,  observe,  that  if  this  difficulty  be  an 
objection,  it  derives  all  its  force  as  such 
from  our  own  ignorance,  or  rather  from 
the  limitation  of  our   faculties.    It  is 
augmented,  perhaps,  by  the  imperfec- 
tion of  language,  which,  on  such  a  sub* 
ject,  is  really  metaphorical,  and  is  there- 
tore  calculated  to  mislead.    We  must 
not  under  such  influence  conceive   of 
power  as  an  entity  separate  from  its  sub* 
jfcct,  which  can  be  transferred  from  one 
being  to  another— for  to  contend  that 
natural  power  can  only  arise  from    a 
transference  of  the  Divine  efficiency,  is 
to  parcel  out  the  Godhead,  and  to  deify 
matter ;  but  we  must  raise  our  thoughts 
to  the  eontemplation  of  matter  as  start* 
ing  forth  into  existence  at  the  will  of  its 
Creator,  in  the  simultaneous  possession 
of  power  as  a  condition  neeessary  to  its 
essence,  or,  in  other  words,  as  being 
treated  and  endowed  in  the  same  act 
With  power4  as  an  integral  part  of  its 
vtfry  existence,    *nd  as    absolutely  its 


own   as   though   it  claim**  an  tod** 
pendent  being.     This  view  gives  us  a 
sublime  conception  of  the  Divine  Omni- 
potence, and  is  not  more  incomprehensible 
than  the  act  of  creation  in  any  sense.  Who 
shall  say  that  power  cannot  begin  .*— and 
who  can  say  it,  and  not  say  the  same  of 
that  which  supports  it  ?    Both  are  alike 
beyond  our  comprehension  ;  and  our  ig- 
norance is  no  qualification  by  which  we 
may  affirm  that  their  coetaneous,  coes*- 
sential  existence  cannot  be.    But  how 
are  we  qualified  to  affirm  that  it  tMy 
be  ?    The  profoundest  metaphysical  rea* 
soning,  the  utmost  stretch  of  mere  in- 
tellect, will  not  reach  to  the  height  of ' 
this  exalted  theme.    We  can  only  tike 
cognizance  of  facts,  and    reason  from 
analogy.    We  take  knowledge,  then,  of 
the   possibility  of    power  standing  by 
itself,  that  is,  separate  and  distinct  from 
the  Divine  Power,  in  our  consciousness, 
that  such  is  the  fact  in  our  own  case.  We 
have  an  instance  in  ourselves,  of  the  call- 
ing forth  of  power  into  existence  by  an 
act  as  truly  creative  as  the  existence  *f 
substance  can  be  referred  to,  for  "  it  is 
He  that  hath  made  us,  and  not  we  oar* 
selves."    We  know  that  such  power  is* 
real  efficient  power,  and  so  truly  oar 
own,  that  the  Deity  cannot  and  mast  not 
be  implicated  in  any  of  our  actions.   W*- 
are  too  conscious  in  the  feeling  of  our 
own  impotency  and  unworthtness,  that 
we  are  not  '*  a  spark'*  of  the  Divfa* 
power  and  intelligence  in  any  other  than 
a  poetical  sense.    And  yet,  on  the  other' 
hand,  we  are  sensible  that  we  do  not 
possess  an  independent  existence,  that 
neither  our  being  nor  our  continuance  HI 
being  is  of  ourselves,  and  that  we  are  doV 
pendent  on  a  power  superior  to  our  own. 
Such  is  the  mysterious  relation  in  which 
we  stand  to  our  Creator.    We  proceed' 
from  him  not  strictly  as  an  offset  flows 
from  its  cause,  but  as  the  creatures  of  toil 
absolute  Will,  and  thus,  though  upheld 
by  a  continual  act  of  his  Will,  we  are  in 
possession  of  power  as  absolutely  our 
own,  and  as  of  equally  efficient  caaualityy 
within    the    limits  assigned   to   ut,  its' 
though  we  claimed  an  independent  bein^i 
We    see,    therefore,    the    possibility  of 
power  existing  as  an  essential  part  of 
created  natures,  and  consequently,  as  BO* 
parate  and  distinct  from  the  Supreme 
power ;  and  we  are  hereby  led  to  0**£ 
eeive  how  power  of  a  lower  ofriesy  bifel^ 
unintelligent,  and  instinctive,  mar** 
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fcssigned  to  matter,  or  made  rather  to 
tfepm  an  essential  part  of  its  existence, 
irUbout  confounding  it  with  the  power  of 
the  Deity.  Our  own  consciousness  con- 
vinces us  of  an  originated  power,  and  of 
its.  having  the  character  of  a  real  ultimate 
efficiency,  and  yet  without  its  existence 
arising  from  a  necessity  of  its  own  nature, 
or  of  the  being  which  claims  it ;  and  we 
are  hereby  led  to  conceive*  how  power  of 
a  lower  order  may  have  had  a  beginning, 
al»9g  with,  and  a»  a  part  of,  material 
nature,  and  how  there  may  be  constituted 
a  real,  efficient,  and  ultimate  causality — 
nothing  being  ulterior  thereto  but  the 
Divine  Will—and  yet,  without  ascribing 
ta  matter  a  self-existent*  Eternal  being. 
The  high  a  priori  course  of  reasoning  is 
utterly  worthless  on  this  subject,  as  in 
many  others  We  can  only  take  analogy 
and  our  own  experience  for  our  guides, 
and  these  convince  us  that  the  above 
conclusions  regarding  matter  are  at  least 
probable*  A  philosopher  of  high  emi- 
nence, absent  at  present  from  this  coun- 
try, says,  "  The  Divine  Author  of  the 
universe,  by  creating  his  materials  e»- 
dowed  with  certain  fixed  qualities  and 
pouters,  has  impressed  them  in  their 
origin  with  the  spirit,  not  the  letter  of 
tils  law,  and  made  all  their  subsequent 
combinations  and  relations  inevitable 
consequences  of  this  first  impression." 
Th£  other  eminent  writer  already  referred 
te,  and  quoted  in  this  paragraph,  cites 
tbk  passage  in  corroboration  of  his 
views ;  but,  if  I  understand  it  aright, 
tjbe  sentiments  it  conveys  are  quite  in 
accordance  with  the  doctrine  of  the  effi- 
cient causality  of  matter.  The  author 
himself  appears  to  have  been  aware  that 
he  4>ad  unequivocally  advanced  this  doc- 
trf»*»  f or,  fearful  that  from  an  unquali- 
fied statement  the  wrong  inference  mad 
b#,4r>wn,  that  matter  was  thus  releasey 
fr&n  all  further  dependence  on  the  Di- 
^ne  Being  for  support,  he  immediately 
subjoins  the  following, — "  by  which, 
however,  we  would  no  way  be  under- 
stood to  deny  the  constant  exercise  of  his 
direct  power  in  maintaining  the  system 
of  nature,  or  the  ultimate  emanation  of 
Overy  energy  which  material  agents  exert, 
ffeom  his  immediate  willy  acting  in  con- 
fortuity,  with  his  own  laws." 
o  2.  Another  class  of  philosophers,  hovv- 
ej**i  d«n.i«&  the  existence  of  matter,  and 
c^jMttiveiwtbey  can  explain  all  appear- 
a#tes  by   a   more   simple   hypothesis, 


and  which  has  already  been  incidentally 
and  sufficiently  explained.  It  must 
not  be  imagined  this  doctrine  teaches 
what  has  been  constantly  imputed  to 
it  by  those  who  do  not  understand 
it,  that  we  are  always  under  an  illu- 
sion in  regard  to  the  objects  of  sense. 
Our  perceptions  are  of  course  real,  and 
the  impression  that  they  result  from 
external  causes  is  equally  real,  and 
this  scheme  does  not  deny  that  it  is  true 
also,  or  that  such  causes  do  really  exist. 
The  subject  in  dispute  is  merely  a  meta- 
physical point  regarding  the  nature  of 
those  causes,  whether  they  appertain  to 
a  subordinate  agency  or  to  the  immediate 
agency  of  the  Deity ;  and  the  difference 
on  the  part  of  those  who  make  use  of  the 
latter  terms,  and  yet  inconsistently  con- 
tend for  the  existence  of  matter,  is,  as 
we  have  already  seen,  of  the  most  subtle 
and  sophistical  kind,  and  unimportant 
wherewithal.  All  the  phenomena  of  the 
universe,  as  being  the  manifestations  of 
power  in  varied  forms,  developed  anq 
regulated  in  obedience  to  laws  charac- 
terised hy  wisdom,  goodness,  and  im- 
mutability, are  equally  real  to  us  and  true 
in  themselves,  whether  the  power  be  se- 
condary or  supreme,  and  whatever  be 
the  nature  of  the  substratum  which  up- 
holds it— created  or  uncreated,  Which*, 
ever  it  may  be,  the  power  is  that  atone  of 
which  we  are  cognizant,  and  it  carries 
along  with  it  all  possible  evidence  of  its 
truth  and  reality  in  its  very  manifesta* 
tion.  Doubt  and  delusion  have  room 
only  in  the  fallible  inferences  therefrom 
of  man's  presumptuous  and  insufficient 
reason.  Mo  question  can  arise  as  to  the 
matters  of  fact ;  but  metaphysical  reason^ 
ing,concerning  the  essence  of  their  causes, 
may  be  very  questionable.  Berkeley** 
dectrine  may  be  wrong,  but  it  is  by  no 
means  ridiculous,  except  in  the  opinion 
of  the  sciolist ;  and  many  men  of  strong 
minds  have  been  found  to  embrace  U« 
It  certainly  cuts  the  knot  of  many  dim.- 
culties  on  the  subject  of  infinites,  but  we 
must  enter  on  a  new  state  of  existence, 
ere  we  can  determine  what  is  the  truth 
concerning  it — whether  this  or  the  other 
doctrine,  which  has  been  placed  under 
your  readers'  notice,  is  most  worthy 
their  acceptance. 

We  have  thus  seen  that,  though  Mr, 
Exley  has  advanced  his  peculiar  doctrine, 
apparently  without  sufficiently  examin? 
ing  it  on  all  sides,  and  adverting  to  all 
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its  consequences,  he  is  by  no  means  sin- 
gular among  our  divines  and  philoso- 
phers in  stating  opinions,  or  at  least  in 
making  use  of  unguarded  language, 
which  they  should  either  renounce  or 
correct,  or  be  prepared  to  take  up  with 
idealism  on  the  one  hand,  or  pantheism  on 
the  other.  It  is  curious  to  observe  that 
both  these  wide  and  opposite  extremes 
are  of  oriental  growth,  and  were  promul- 
gated in  the  early  ages  of  mankind  ;  and 
it  is  humiliating,  but  useful,  to  remark* 
that  knowledge  on  this  subject  has  not 
advanced  a  single  step.  They  are  led 
into  these  devious  ways,  through  a  laud- 
able desire  to  maintain  a  strong  im- 
pression in  our  minds  of  the  presence  of 
the  Divine  Being,  and  to  prevent  us,  in 
Our  feeble  efforts  to  look  through  nature, 
from  losing  sight  of  nature's  God ;  but, 
unfortunately,  they  overstate  the  argu- 
ment ;  and,  by  denying  that  matter  can  be 
otherwise  than  inert,  they  make  the  Deity 
fo  be  its  vivifying  spirit.  If  abhorring 
this  gross  pantheistic  notion,  which  was 
very  naturally  and  consistently  the  pa- 
vent  of  idolatry,  they  still  contend  that 
the  powers  of  nature  exist  as  an  imme- 
diate emanation  of  Divine  power,  they 
are  driven  to  the  only  remaining  alterna- 
tive of  helieving  that  those  powers  con- 
stitute the  only  external  existences,  hav- 
ing their  subsistence  in  the  Divine  essence, 
and  that  thus  we  see  every  thing  in  God. 
Newton  was  very  cautious  in  his  lan- 
guage; and,  further,  to  guard  against  all 
"misconception,,  he  did  not  deem  it  unne- 
cessary distinctly  to  disclaim  the  idea  of 
God  being"  the  soul  of  the  world."  It 
Would  seem  as  though  he  was  fully 
aware,  that  a  doctrine  intended  to  do 
honour  to  the  Deity,  might,  by  incautious 
statements,  be  made  to  verge  upon  a 
dangerous  and  derogatory  extreme. 
'  Enough  has  now  been  said  on  those 
metaphysical  questions  which  necessa- 
rily arise  when  our  researches  have  for 
their  object  the  ultimate  constitution  of 
bodies,  but  which  are  too  little  in  ac- 
cordance with  the  utilitarian  character 
•f  your  scientific  and  practical  Journal, 
and  too  speculative  and  unprofitable  in 
tfiemselves,  to  dispose  me  much  to  hold 
any  controversy  upon  them.  I  will  only 
add,  that  f  trust  the  course  of  reasoning 
pursued  by  me  has  been  advanced  with 
tftit  '4l?ffidenee  which  will  become  any 
otWwh'c^ondertakes  to  treat  so  difficult  a 
sufcjtfct;   bat  witich  ought  more  espe- 


cially to  be  felt  by  him  q^Gviaarataf 
so  freely  the  opinions  of'-mentofopunt 
eminent  abilities,  and  of;  such  kigkra^ 
thority,  that  even  tbeir  dicta  ought  bvb* 
implicitly  received,  if  it  were  not  tftajbi* 
modest  freedom  of  thought  is  the  births 
right  of  all.  «  .   i.  . 

I  am,  Sir,  yours,  &c. 

Benjabiin  Chiverion. 

March  30,  1835, 

P.  S. — Circumstances,  which  it  is  not 
necessary  to  mention,  have  greatly  de-r 
laved  this  communication,  and  the  same 
must  form  my  apology  for  my  not  having 
replied  to  Mr.  Fiend's  last  article.  It  i^ 
probable  that  the  cause  of  this  neglect 
may  continue  to  operate  for  some  'time, 
to  come  ;  but  I  am  consoled  by  the  f  e- 
flection  that  he  is  altogether  in  my  ar- 
rears, by  his  refraining  to  notice  any  of 
my  strictures  on  his  remarks. 


HOARE   ON   THE   CULTIVATION    OP   THE, 
VINE.* 

The  subject  of  this  communication 
may  seem  more  appropriate  to  the  "  Garr 
dener's"  than  the  "  Mechanics'  Mag,;'.' 
but  1  have  long  thought  it  desirable  thai 
we,  who  are  "  in  populous  cities  pent/] 
should  be  induced  to  devote  some  pmliou 
of  our  time  to  the  simple  operations,  pjf 
horticulture.  The  vine  is  particularly 
the  poor  man's  fruit-tree ;  it  admits  of 
being  trained  in  almost  any  situation, , ft 
flourishes  in  the  suburbs  of  any  iaisga 
town,  and  its  culture  when  rigMJy  un^ 
derstood  is  of  the  simplest  description 
1  say  when  rightly  understood,  for  in.  tb» 
culture  of  no  other  fruit-tree  is  erfor^U; 
predominant.  How  constantly  in  the 
southern  counties  do  we  find  a  single 
vine  running  over  the  entire  front  of  a 
cottage,  its  stem  covered  with  moss/  its 
centre  filled  with  useless  wood,  and  bear- 
ing at  its  extremities  a  few  bunches'  of 
grapes  that  seldom  ripen.  An  imprest 
sion  is  very  prevalent,  even  among  gar- 
deners, that  the  grapes  are  best  th£ 
further  from  the  root.  The  fact  is.  ftiat* 
in  the  present  mode  of  culture,  it  is1  only 
at  the  extremities  that  the  vine  cai  bear 
at  all ;  the  wood  which  has  once  borne 
fruit  never  bears  again  ;  consequently,  IF 
this  be  allowed  to  remain,  the  next  years' 

*  Cultivation  of  the  Vine  on  the  Open  Wall.  By 
Clement  Hoare.  Published  by  Longman  and  Co* 
London  \  and  Majon,  Cbichettt r»  ■ y 
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i*  moot  wood  still  further  re- 
wnjed  from  the  root*  and  in  a  very  few 
yaaraihe  .vine  presents  the  appearance  I 
hive  before  described,  and  uselessly  oc- 
cupies tke  apace  that  might  he  produc- 
tively, occupied  by  a  dozen.  The  pecu- 
liar merit  of  the  system  recommended 
in  this  publication*  is  the  proportioning 
the  >  quantity  of  fruit  the  tree  should 
bear  to  its  strength,  as  indicated  by  the 
circuoiference  of  its  stem ;  for  the  vine 
opes  not  possess  the  power  of  casting  its 
superfluous  fruit  (like  most  other  trees), 
|nd  is  generally  injured  by  over-crop- 
fiijg :  a  series  of  experiments  have  ena- 
bled the  author  to  determine  this  quan- 
tity with  precision.  His  mode  of  prun- 
ing e  is  that  called  technically  long- 
pruning,  and  no  more  eyes  are  allowed 
to/remain,  on  the  tree,  than  (by  the  scale) 
U  k  capable  of  maturing  fruit.  This 
little  work  contains  a  calendar  of  all  the 
requisite  operations,  explained  in  so  sim- 
ple a  manner,  that  J  should  think  even 
thre  uninitiated  cannot  misunderstand 
them.  I  know  the  author  of  this  pub- 
fiction,  Clement  Hoare,  well :  his  vines 
are  the  admiration  of  all  who  visit  them ; 
anuVit  is  sufficient  proof  of  the  quality 
of  the  fruit  to  state,  that  it  was  sold  in 
Brighton  at  2s.  6d.  per  lb.  From  the 
attention  excited  by  the  lectures  de- 
leted by  C.  Hoare,  before  our  Me- 
chanics' Institution,  a  Society,  for  the 
^ftcxJuragement  of  the  growth  of  the 
tin^1  on  :  the  open  wall,  and  of  wine 
fiiatie  from  its  fruit,  has  been  established 
h¥' Chichester;  and,  at  the  annual  din- 
gey* last  autumn,  fruit  was  produced  that 
wohld  not  have  disgraced  any  gentle, 
tfaft'g  hot-house. 

^Jf  am,  trying  Hoare's  plan  pretty  ex- 
tensively at  Grayling  Wells,  about  a 
ljjile  from  Chichester,  the  result  of  which 
spme  time  or  other,  1  may  communi- 
cate; and  I  send  this  communication  for 
ttje  widely  circulating  pages  of  the 
ftleclu  Mag.,  in  the  hope  of  benefitting  a 
nJefUorious  individual,  and  of  inducing 
some  of  my  brother  tradesmen  and  me- 
ch^mce  Jto  follow  my  example,  believing  . 
that  the  culture  of  this  valuable  fruit 
may  be  extended  with  profit,  and  will 
ip crease  the  number  of  our  cheap,  inno- 
c^ijfj*  and  healthy  pleasures. 

Henry  Watson. 

4  Chichester,  4th  Mpath  18,  ISM* 


TUa    UNDULATING    RAILWAY 
CONTROVERSY. 

We  received,  about  four  weeks  ago,  a  reply 
by  Mr.  Badnall  to  the  Report,  on  his  Undu- 
lating  Railway  Theory,  by  Mr.  Robt.  Ste- 
phenson, jun.,  and  also  to  the  mathematical 
investigation  by  Mr.  Whitehead,  but  defer- 
red the  publication  of  it  in  consequence  of 
Mr.  B.'s  having  formed  an  erroneous  im- 
pression with  respect  to  the  manner  in  which. . 
Mr.  Stephenson's  Report  found  its  way  into 
our  pages,  which  impression  we  felt  it  to  be  our 
duty  to  remove.  Mr.  Badnall  seemed  to  feel 
hurt  at  the  Report  being  published  without 
some  previous  communication  with  him  on  the 
part  of  Mr.  Stephenson,  especially  as  he  had 
sent  an  answer  to  that  Report  to  the  London 
and  Birmingham  Railway  Directors.  We, 
therefore,  thought  it  light  to  apprise  Mr. 
Badnall  that  the  report  was  not  published 
with  Mr.  R.  Stephenson  jun.'s  sanction  or 
knowledge — nor,  to  the  best  of  our  belief, 
with  the  sanction  or  knowledge  of  the  Board 
of  Directors;  and  such  being  the  esse,  we 
suggested  to  Mr.  JB.,  whether  it  might  not  be 
better  that  he  should  remodel  his  reply,  and 
satisfy  the  public  of  the  fallacy  of  Mr.  Ste- 
phenson's conclusions,  by  a  more  full,  inves- 
tigation and  criticism  of  them,  than  he 
seemed  inclined  to  enter  upon,  while  under 
his  erroneous  impressions  as  to  the  way  in 
which  the  document  was  brought  under  the 
notice  of  the  public.  Since  then  we  have 
received  from  Mr.  Badnall  an  answer  to  our 
letter,  wherein  he  expresses  his  satisfaction 
at  hearing  that  Mr.  Stephenson  himself  was 
not  a  party  to  the  publication  of  his  Report; 
and  states  that  he  will,  with  his  earliest  |>tt* 
sible  convenience,,  furnish  us  with  such  re- 
marks as  the  Report  would,  under  ordinary 
circumstances,  have  called  forth,  in  defence 
of  his  position,  especially  with  reference  to 
the  practical  objections  urged.  He  author 
rises  us,  in  the  mean  time,  to  extract  from 
his  reply  as  it  stands,  a  few  paragraph* 
that  will  not  be  affected  by  the  intended  re* 
vision,  and  which  contain  some  explanations 
that  cannot  be  too  soon  made  public— Ep* 
M.M.  

"  The  promptness  with  which  I  gene- 
rally reply  to  the  remarks  of  my  oppo* 
nents  ou  the  *  Undulating  Railway  qoefr* 
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tion,*  and  the  delay  which  I  hare  per- 
mitted to  occur  in  answering"  those  re- 
marks, since  December  last,  may  possibly 
induce  some  of  your  readers  to  imagine 
that  I  feel  myself  standing  on  marshy 
ground.  Such,  however,  is  not  the  case 
—I  feel  a  solid  footing  beneath  me — a 
footing  which  (in  addition  to  the  many 
other  instructive  attacks  which  have  been 
urged  against  me — and  I  say  instructive 
with  every  feeling  of  sincerity)  has  not 
been  shaken,  either  by  the  respected 
talent  of  Mr.  Whitehead,  or  the  more 
known  and  more  generally  acknowledged 
talent  of  Mr.  Robert  Stephenson,  jun. 
***** 

"  (Referring  to  page  211,  vol.  xxii.) — 
I  have  read  Mr.  Whitehead's  communi- 
cation with  considerable  attention  and 
pleasure,  andj  I  do  not  hesitate  to  state 
that  he  is  one  of  the  fairest  opponents 
witb  whom  I  have  had  the  honour  of 
contend  ng.  But  I  fully  agree  with  a 
*  Lieut,  of  Engineers/  that  *  fa  has 
grounded  his  solution  on  what  I  conceive 
to  be  a  false  principle  ;  viz,  that  friction  is 
the  same  at  all  velocities.'  If  this  be  the 
case—if  this  one  point  can  be  proved,  I 
will  not  only  yield  to  the  virtual  accu- 
racy of  Mr.  Whitehead's  equations,  but 
to  the  virtual  accuracy  of  Mr.  R.  Stephen- 
son, jun.'s  value  of  /.  But,  with  the 
greatest  deference  to  the  opinion  of  Mr. 
Whitehead,  and  with/ar  greater  (as  being 
better  known  to  me)  to  the  opinion  of 
Mr.  Stephenson,  I  defy  either  one  or  the 
other  to  prove  that  friction,  over  equal 
spates,  does  net  decrease  as  velocity  in~ 
cretoes.  I  also  agree  with  the  '  Lieut,  of 
Engineers,'  in  opposition  to  the  opinion 
of  your  able  correspondent « Lewis  Freud,' 
that  no  other  inference  can  be  deduced 
from  the  observations  of  '  Kinclaven'  on 
this  subject,  than  that  he  considers  ffic* 
tie*  on  railways,  or,  in  other  words,  the 
frieHon  ef  roiling  bodies,  to  be  propor. 
tional  to  tne  times  and  not  to  the  spaces. 

"  If  I  be  wrong  on  this  point,  I  trust 
Kinclaven  will  set  me  right ;  but  I  do 
not  hesitate  to  assert  that,* whatever  his 
opinion  may  be— -whatever  mine — there 
never  was  a  question  which  demanded  a 
more  speedy  determination.  It  is  suf- 
ficient, however,  for  my  present  purpose, 
that  I  should  repeat  that  all  my  argu* 
ments  have  been  founded  upon  the  as- 
sumption that  friction  is  as  the  times  and 
not  as  the  spaces, 

"  Entertaining  such  an  opinion,  Mr. 


Whitehead  will  at  once  "perceto  Ae  *tt4:— 
lessness  of  my  combatting  his  second  and 
third  positions — both  are  founded  ontfs    - 
first— and  that,  without  hesitation,  I  prov 
claim  untenable.         •  *  <* 

"  Mr.  Stephenson  says :— *  In  reeoM*    ■< 
mending  the  Directors  to  make  such/  an    h 
experiment,  those  gentlemen  (Drs.  Dal*  - 
ton  and  Lardner)  have  evidently  been  In* 
fluenced  by  the  statement  in  the  Memorial, 
that  it  would  not  cost  over  50(H. ;  and  that    - 
the  experiment,  should  it  fail,  would  be    > 
productive  of  no  detriment  to  the  Railway    i 
Company.     I  have  thoroughly  considered.  > 
the  expense  of  such  an  experiment,  and 
also  the  probable  inconvenience  that  will 
arise  out  of  its  failure;  and  supposing 
the  latter  result,  I  am  satisfied  it  could 
not  cost  the  Railway  Company  less  than 
8,000?.  or  10,000!.*  and  this  sum  maf 
be  made  to  appear  without  taking  inttf 
the   account    many    contingencies    that    : 
would  necessarily  attend  such  a  circum- 
stance.   The  ballasting  and  laying  this  * 
rails  alone  costs  from  800/.  to  1,000/. 
per  mile,  &c.  &c.  &c.' 

"  Now,  in  the  Memorial  to  the  Direc- 
tors, such  a  length  of  road  as  that  sugi 
gested  by  Drs.  Lardner  and  Dal  ton  was    • 
never  contemplated ;  a  single  curve,  of   - 
two  curves  (if  expense  were,  on  such  an 
Occasion,  an  obstacle,  and  such  obstacle 
was  not  unforeseen),   would    not  only 
have  satisfied  the  memorialists,  but,  1  • 
have  reason  to   believe,  even   Mr.    R. 
Stephenson,  jun.,  himself;  and  I  fear^ 
lessly  maintain,  that  such  a  curve,  or  "• 
such  two  curves,  as  would  be  requisite  to 
decide  the  whole  question,  on  a  Jwn?  ofroa4 
now  in  progress,  such  as  the  London  and 
Birmingham,  would  not,  in  case  of  MU  • 
ure,  have  cost  the  Company  more  than 
5002.    The  opinions  of  Drs.  Dalton  and' 
Lardner  were  written  after  the  Memorial 
was  drawn  up;  and  I  feel  persuaded 
that  neither  of  these   gentlemen   could 
have  so  far  forgot  themselves,  or  shown  • 
such  a  perfect  want  of  practical'  know 
ledge,  as  to  imagine,  for  one  moment* 
that  in  recommending  a  trial  on  10  milea 
of  road,  such  trial  could  by  any  possi- 
bility be  accomplished  for  the  sum  of 
5002.    It  has  always  been  my  opinion 
that  a   single   curve,  if  properly  con* 
st  rue  ted,  would  be  amply  sufficient  t»,. 
try  ihe  leading  merits  of  the  question ;  . 
and  in  all  my  conversations  with  .M&<: 
R.  Stephenson,  jun.,  I  have  (decidedly 
against  my  own  interest)  proposed  ton 
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*e*Hbe  whole  merit  on  such  a  trial ;  for, 
althbngh  he  never  allowed  that  time  was 
an  element  that  should  be  taken  into 
Consideration,  I  offered  to  stand  the  trial 
upon  the  difference  in  tonnage  which 
would  be  converged  upon  a  level  line  and 
a  curve,  with  equal  power,  without  re- 
ference to  velocity.— But  I  have  done— 
if  a  Memorial,  signed  in  one  town  only, 
by  Subscribers  to  the  amount  of  100,0001., 
coqW  not  induce  the  London  and  Bir» 
ttiinghara  Directors  to  patronise  a  trial  of 
the'  undulating  railway,  I  can  only  ex- 
claim with  Virgil,  •  Fangar  inani  numere?  " 


UK.  CLEGG,    AND    THR   HlSTOaV   OF 
GA8-LIGHTING. 

$uV~Your  correspondent,  L.  L.,  who 
furnished  the  article  concerning  Mr. 
Clegg  (in  No,  607),  states  himself  to  be 
"  one  of  his  earliest  and  oldest  friends,1' 
an4  that,  in  compliance  with  a  request 
made  to  him,  he  undertook  "  to  throw 
together  a  few  reminiscences  of  his  life 
and  labours  "— -"  fairly  and  impartially  " 
—so  as  "  to  furnish  materials  for  a  truer 
history  of  the  art  of  gas-lighting  than 
have  ever  yet  appeared.  Happening 
to  know  Mr.  Clegg,  as  well  as  his 
history,  perhaps,  quite  as  well  as  L.  L. 
himself;  and  having  devoted  not  a  little 
attention  to  this  subject,  I  am  induced 
to  tend  you  a  few  remarks  upon  his 
statements.  The  account  which  I  have 
given  of  Mr.  Clegg's  inventions,  in  my 
«  History  of  Gas-lighting,"  is,  I  believe, 
both  fair  and  impartial :  the  principal 
materials  being  also  derived  either  from 
his  own  information,  persons  connected 
with  him,  or  the  statement  that  he  pub* 
HaW  in  1*20— as  it  appears  in  the 
Appendix  to  my  History,  p.  328. 

3£eur  correspondent,  L.  L.,  affirms, 
that  "the  gas  was  not  displayed  upon 
that  occasion  (the  Peace  of  1802),  in  any 
daman  on  the  front  of  the  manufactory 
(affioho),  as  stated  by  some  writers  upon 
gaa41inminaXion."  What  1  have  stated 
wa»  from  being  a  spectator  of  the  illu- 
mination ;  and  in  a  conversation  with 
Mr*  Clegs;  concerning  it,  a  few  years 
ago*  be  told  me  that  he  actually  con* 
emoted  the  device,  forming  a  orown  on 
the  -cupola,  in  the  centre  of  the  esta- 
blishment, L.  L.'s  description  of  the 
amVasatns  employed  is  altogether  eno. 
neouit  *  The  retorts  to  produce  the  gaa 
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were  placed  in  the  upper  rooms  of  the 
building,  and  Mr.  Murdoch  is  my  au- 
thority for  this  statement.  The  illumi- 
nation took  place  about  the  termination 
of  Mr.  Clegg's  apprenticeship ;  yet  L.  L. 
states  this  to  be  the  "first"  circum* 
stance  that  "  directed  Mr.  Clegg's  atten- 
tion to  the  practicability  of  distilling  gas 
from  coal ;"  and  that  "  the  next  time 
he  witnessed  lighting  by  gas  was  at  the 
Soho  foundry."  The  real  state  of  the 
case,  however,  is,  that  the  latter  was 
lighted  by  gas  as  early  as  1798 ;  and  as 
Mr.  Clegg,  then  an  apprentice,  occa- 
sionally went  there  on  business,  about 
castings,  &c,  he  must  have  repeatedly 
seen  the  lights,  if  not  the  apparatus; 
and  I  have  now  a  letter  before  me, /rem 
Soho,  affirming,  that  on  one  occasion 
Mr.  Murdoch  explained  to  him  the  ap- 
paratus and  process  employed. 

L.  L.  affirms  that,  in  1806,  he  "  trans* 
ferred  the  gas  into  copper  balls,  and 
condensed  it  there,  and  this  was  the  first 
portable  gas.9'  In  Mr.  Clegg's  own 
statement,  published  in  1820,  he  men- 
tions  this  as  having  been  done  in  1811, 
at  Stoneyhurst  College.  (See  my  His- 
tory, p.  329.) 

Some  other  facts  and  dates  of  L.  L, 
do  not  accord  with  those  of  Mr.  Clegg, 
who,  it  may  be  presumed,  really  knew 
the  circumstances  of  time  and  place, 
when  and  where  his  operations  occurred, 
or  his  inventions  exhibited,  at  the  period 
of  his  publishing  the  aecount  of  them. 

Allow  me  to  remark,  in  conclusion, 
that  Mr.  Clegg,  as  well  as  several  of  hit 
friends,  have  repeatedly  applauded  my 
detail  of  his  operations  and  inventions, 
as  being  the  most  correct  of  any  that  had 
previously  appeared.  It  was  my  object, 
in  the  "  History  of  Gas-lighting/'  to  do 
both  to  him,  and  every  other  individual, 
ample  justice,  in  L.  L.'s  implied  censese 
of  "  some  writers  on  gas-ilhmfaaHonS* 
he  necessarily  must  include  myself;  but 
whether  his  knowledge  of  facts  enables 
him  "  to  famish  materials  for  a  truer 
history  "  xh^n  that  which  1  have  written; 
or  the  few  he  has  given,  are  more  "  fairly 
and  impartially"  related,  than  such  as 
characterise  my  narration,  1  shall  leave 
your  readers  to  decide. 

I  am  respectfully,  Sir, 
Yours,  &c* 

William  Mattmsws, 
Apil  14,  1831, 
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DA V  18*8  IMPROVED  MODE  OF  CHILLING 
CAST- 1  RON  WHEELS. 

We  lately  extracted,  from  a  Report  of 
the  Directors  of  the  Baltimore  and  Ohio 
Railway,  a  brief  notice  of  an  important 
improvement  in  the  mode  of  chilling1 
cast-iron  wheels  for  railway  cars.  We 
now  subjoin  a  copy  of  the  specification 
of  the  inventor,  Mr.  Phineas  Davis,  of 
Baltimore,  C.  E. 

"  Whereas,  it  has  been  found  that,  in  the 
casting  of  what  are  called  chilled  wheels, 
for  railroad  cars,  the  part  of  the  wheel 
which  is  most  liable  to  wear,  namely,  the 
rise,  cone,  or  curve,  between  the  tread  of  the 
wheel  and  the  flanch,  is  usually  less  hard  than 
the  other  parts,  for  the  obvious  reason  that 
the  metal  is  there  less  rapidly  cooled  by  the 
chill. 

"  Those  acquainted  with  the  business  of 
casting  iron,  are  aware  that  the  operation  of 
chilling  consists  in  placing  within  the  mould, 
so  as  to  make  a  part  thereof,  a  piece,  or 
pieces,  of  iron,  which,  when  the  metal   is 
poured  in,  rapidly  cools  that  portion  with 
which  it  is  in  contact,  and  renders  it  hard. 
In  the  casting  of  wheels  for  railroad  cars,  the 
chill  consists  of  an  iron  hoop,  of  considerable 
thickness,  and  with  which  the  whole  face 
of  the  wheel,  including  its  flanch  and  tread, 
is  in  contact ;  but  from  its  form,  as  I  have 
already  indicated,  there  is  one  part  of  it, 
uniting  the  tread  with  the  flanch,  which  is 
Jess  rapidly  cooled  than  the  others.    To  re- 
move this  difficulty,  I  employ  what  may  be 
denominated  an  internal  chill ;  this  consists 
of  an  iron  hoop,  or  ring,  which  I  usually 
form  of  round  rods,  half  an  inch  in  diameter, 
giving  to  the  hoop,  or  ring,  such  a  diameter 
as  shall  cause  it,  when  laid  in  the  flask,  and 
the  casting  made,  to  be  surrounded  by  and 
completely  embedded  within,  the  cast  metal, 
and  to  stand  about  half  an  inch  within  the 
body  of  that  part  of  the  wheel  which  forms 
the  curve  or  cone,  before  spoken  of,  and  op- 
posite  the  centre  thereof.    But  as,  in  the 
usual  thickness  of  the  rims  of  such  wheels, 
the  said  ring  would  be  covered  on  the  inside 
by  only  a  thin  shell  of  metal,  I  form  such  a 
bead,   projection,    or  thickening,    opposite 
thereto,  on  the  inside  of  the  pattern  of  the 
wheel,  as  will  cause  the  metal  to  cover  it 
about  three-eighths  of  an  inch. 

"  Iron-founders  are  well  acquainted  with 
the  means  of  supporting  such  articles  as  the 
before-described  ring,  within  the  flask,  so 
that  they  may  be  embraced  within  the  cast- 
nfetal.  The  method  which  I  have  adopted 
of  effecting  this  in  my  wheels,  is  the  follow. 
in£,  'i  I  tike-  four  strips  of  iron,  which  may 
b£*me>*ehtfr  ofan  inch  thick,  one-fourth  of 
aft  ihcfi  broad,  and  four  or  five  inches  long, 


and  one  end  of  each  of  these  I  bend  round 
the  ring  so  as  to  clasp  it  tigbtty  «taf*eto***- 
der  of  the  strap  forming  a  shank,  mrfteatfnfe, 
which  rests  upon  the  sand  in  -the  lower*  4a&» 
These  clasps  stand  at  equal  4istwwes^ej>art, 
and,  when  in  the  mould,  point  toward  ,£e 
eentre  of  the  wheel.    The  pattern  must  be 
so  made,  that  the  parting  of  the  sanfl  ip  the 
•flask  will  be  opposite  to  the  centre  of  the 
ring.    Facing  sand,  of  the  usual  description, 
should  be  used  in  making  the  mouhL  *Tbe 
j*ing,  before  being    placed   in  -  the .  tnotflfc, 
should  have  its  surface  made  <bright^  by 
fling  or  otherwise.    It  must  also  be'fcfcanil, 
say  to  the  temperature  of  boiling  «ats>,  to 
dissipate  any  moisture,  or  other  evapoaable 
matter,  which  might  otherwise  tfMfte  it  to 
blow.    The  casting  should  be  performed,  infc- 
mediately  after  placing  the  ring  in  the  flask. 
"  Although  I  have  described  the  moj^gf 
procedure  in  casting,  and  in  other  pa,r^.jaf 
the  process  for  forming  wheels  within  which 
are  imbedded  a  ring  of  wrought  iron,*-!?  ao 
not  claim  these  as  making  any  part  df'itfy 
invention;  but  I  do  claim  the  using"  of  a 
hoop,  or  ring,  of  wrought  iron,  to  be  Jalfi 
and  cast  within  the  body  of  a  rail-road  wheel, 
in  such  manner  as  to  operate  as  an  internal 
chill,  to  cool  more  rapidly,  and  consequeniry 
to  harden,  the  part  which  I  have  deacritad 
under  the  name  of  the  curve,  or  cone  there- 
of; I  claim  no  more.  .   .,  w>1 
"  Phineas  Davis/' 


0LEAG1NE,     THE    NEW    SUBSJITUTC  ,£(** 
OLIVE   OIL.  ,    lV1jj 

Sir, — As  you  have  always  afc&#i?'tt 
laudable  anxiety  to  propagate  all  useful 
inventions  and  discoveries,  I  send  you 
the  details  of  a  very  important  discovery, 
for  which  I  have  taken  out  patents ;  it  is 
for  a  composition  called  oleagine,  as  a 
substitute  for  olive  oil. 

The  consumption  of  oil  in  the.  wooden 
manufactures  of  the  three  kingdoms, 
taken  at  the  lowest  estimate,  is  10,000 
tons  per  annum,  which,  at  601.  'per  fan 
is  600,000/. ;  by  my  process  45G,©0W.';16¥ 
say  400,0002.,  wilt  be  saved.  Thettifcte 
staggering  figures,  but  they  are  rigldfj* 
correct,  as  I  shall  now  show.  '  '■'■'•'[ 

Previous  to  obtaining  the  patent;  t 
felt  it  right  to  put  the  composition  W 
the  testot  actual  experiment;  awi'MeSsrs^ 
Hannah  and  Co.,  of  Huddersfield;  'li&v* 
ing  kindly  consented  to  let  *he  experi- 
ment be  made  at  their  milts,  I MtiW 
down  there.  200  lbs.  of  woof,  ofHftr*ti£ 
different  qualities,  were  taken}  W£coa?*ei* 
middling,  and  tine;  tmd  100  ttfc-W 
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at 


haw-i  :^ia-j  i    i    ...  •    . 

-ttiu&iMb  treated  by  the  old  method,  and 

.jtOfc-Jfbsi  each   by  the  new,  when   the 

<^<4fbwing  feeatu  were  obtained  :— 

-y'*><By-lte6  new  method  there   was    ef- 

'*#ected'^    '; 

a,  t.  A  saving  of  75  per  cent,  in  oil. 

^;  £  tojtto  of  five-sixths  of   the  wool 

3Jit j cfti ng  i n  the  cards. 

^ J^il  Ditto  of  five-sixths  of  the  time  lost 

,M:£A?ar"fi£  the  cards. 

Y-i  4«  -Two  hours  a  day  in  slubbing,  from 

.ihftynvo  breaking  much  seldomer. 

os  ,4kvDitto  of  one-third  of  the  soap  used 

MdjacapFtng'. 

oi  tf.  Ditto  of  one-third  of  the  time  re- 
^(ttiwd  for  laiUing. 

^*i?be  cloths  when  finished  were  found 

-Superior  to  the  others,  each  weiged  two- 
fhtrds  heavier,  and  was  nearly  a  yard 
linger,  arising  from  the  less  quantity  of 

^Rool  sticking  in  the  cards. 
^  .The  pieces  of  cloth  are  now  lying  for 
inspection  at  Messrs.  Hannah  arid  Co/s 
.warehouses. 

.'/  J  may  add,  that  the  composition  can- 
not injure  the  machinery,  for  it  is  neither 
fecid  nor  alkaline. 

-"•Attach  an  important  discovery  must 
necessarily  yield  the  patentee  more  than 
enongft  to  satisfy  any  ordinary  ambition, 
I  propose  to  allot  5  per  cent,  of  all  the 
sums  obtained  for  licences,  &c,  to  the 
education  and  maintenance  of  the  chil- 
dren of  workmen  in  the  factories  where 
the  composition  is  used. 
itA)"  lam,  Sir, 

m"  '"'  Yours  very  truly, 

lY*'  J.  Byerley. 

*L(?heheV  April  16, 183& 


&pB§tfivti  ton  INDIGO — FRESHENING 
''?'.     "'•'  OF  SALT-WATER. 

^^lrvT^-The  newspapers  have,  for  some 
tftweupast*  abounded  in  (paid-for?)  para- 
g^ifephft,  recommendatory  of  two  claims 
to,  jRUJWiq,  patronage,  which,  as  may  be 
easily  shown,  are  totally  unworthy  of  it. 
^allu^&fo  ih8  substitute  for  indigo,  and 
Vj^J  j^p  fpr  rendering  sea* water  sweet. 
^kWOIPfd*  will  suffice  to  place  them 
ifcilhe^MW*  iight. 

^iniTJteMbrttotie  for  indigo, — This  is 
Wlfang  mw«  than  a  preparation  of  prus- 
sjajfopSiron,  commonly  called  Prussian- 
b&fco'jSawples  °f  cl°lb,  dyed  by  this 
fgpcejss,  mete  sent  to  Mr.  Richard  PmV 


lips  and  myself,  and  each,  unknown  to 
the  other,  destroyed  the  colour.  In- 
deed, nothing  is  more  easy.  Take  a  little 
pearl-ash,  and  dissolve  it  in  water  ;  dip 
the  cloth  into  it,  and  the  boasted  blue 
becomes  a  yellow-green.  In  fact,  it  ia 
well-known  that  no  preparation  of  Prus- 
sian-blue will  resist  tne  alkalies. 

2.  Rendering  sea-water  sweet.  —  The 
inventor  of  this  process  pretends  he  can 
evaporaie  17  lbs.  to  18  lbs.  of  water 
with  one-third  of  coal,  besides  cooktng, 
&c  &c.  &c.  Now  Mr.  Watt  never  could 
evaporate  more  than  7  lbs.  to  8 lbs.  of 
water,  with  his  best  constructed  boilers,, 
which  hud  neither  to  boil,  bake,  nor 
roast,  like  this  miraculous  invention.  I 
may  safely  defy  the  inventor  to  perform 
half  what  he  promises.  Besides,  when 
he  has  condensed  his  steam,  what  does 
Fie  produce  ?  Freshwater?  Yes,  if  by 
fresh  water  we  understand  water  that  is 
not  salt  j  but  if  by  fresh  water,  we  un- 
derstand good  potable  water,  like  either 
rain,  river,  or  spring- water,  no.  The. 
water  is  such  as  no  one  would  drink  but. 
at  sea,  when  no  other  can  be  had. 

In  short,  these  two  projects  are  mere 
bubbles,  and  such  they  will  prove. 

Yours, 

Detector. 


ADVICE  TO  EMIGRANTS. 

Friends  and  Countrymen,  —  This  paper 
relates  only  to  your  personal  safety  during 
your  passage.  You  must  often  have  heard 
that  there  are  but  two  bad  paymasters  in 
the  world — those  who  pay  before-hand,  and 
those  who  do  not  pay  at  all.  Act  strictly, 
then,  upon  this  maxim.  Do  not  pay  your 
passage  until  you  are  landed  at  your  destina- 
tion. But,  then,  the  shipowner  will  not  re- 
ceive you  on  board.  This  is  a  matter,  how- 
ever, which  can  easily  be  settled.  It  is  be- 
cause the  shipowner  doubts  your  means  of 
being  able  to  pay  at  all  that  he  refuses  to. 
receive  you  on  board,  not  that  he  can  allege 
he  has  any  just  right  to  demand  your  pas- 
sage money  in  advance,  any  more  than  he, 
has  to  demand  the  freight  of  a  bale  of  goods 
till  it  is  delivered  at  its  destination.,  la  the 
case  of  goods,  he  can  hold  them  till  he  get 
his  freight,  oris  satisfied  that  he  will  be* 
paid;  but  with  passengers  he  has  no  such 
security,  and  hence  the  general  practice  of 
paying  passage  money  in  advance»  Bair- 
gain,  then,  for  your  passage  oa  tije^-best^ 
terms  you  can,  and  intimate  at-  the  tim** 
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of  bargaining,  that  the  money  will  not  be 
paid  till  you  are  landed  at  your  destination. 
And  to  convince  the  shipowner  or  broker  of 
your  means  of  being  able  to  pay,  offer  to  pay 
the  passage  money,  in  his  presence,  into  any 
bank  of  the  port  from  which  the  vessel  is  to 
sail,  in  trust,  in  the  name  of  .the  Government 
agent  for  embarkation  of  emigrants,  the 
•minister  or  elders  of  the  parish,  the  magis- 
trates of  the  town  (any  two  of  them  will  be 
sufficient),  or  any  two  respectable  individuals 
on  whom  you  can  agree,  and  whose  consent 
to  act,  however,  must  be  obtained,  to  be 
drawn  out  on  the  order  of  these  two  indivi- 
duals, or  in  the  event  of  the  death  of  either 
of  them,  on  the  order  of  the  survivor,  with- 
out requiring  your  consent,  and  to  be  paid 
to  the  shipowner,  together  with  the  interest 
which  may  have  arisen  on  the  sum,  on  satis- 
factory evidence  being  produced  to  these  in- 
dividuals of  the  vessel's  arrival  at  her  desti- 
nation. Perhaps  a  paper  signed  by  the  proper 
authorities  of  the  Custom-house  at  the  port  of 
destination,  saying  of  what  date  the  vessel  ar- 
rived there,  might  be  agreed  upon  as  satisfac- 
tory proof.  These  might  be  sent  home  in  tri- 
plicate, like  bills  of  exchange.  Get  as  many 
of  your  fellow-emigrants  who  propose  going 
out  in  the  vessel,  and  if  possible  all  of  them, 
to  join  you  in  this  arrangement  as  you  can. 
In  order  to  remove  any  reasonable  scruple  of 
the  shipowner,  you  should  at  once  agree  that 
the  money  shall  be  paid  to  him  on  satisfac- 
tory evidence  of  the  vessel's  arrival  at  her 
destination,  without  requiring  a  certificate 
of  your  being  alive.  This  will  be  the  same 
to  him  as  if  the  money  had  been  paid  in  ad- 
vance, provided  he  perform  his  part  of  the 
contract,— if  he  do  not,  it  is  not  legally  due, 
whatever  practice  may  be,  and  ought  not  to 
be  paid.  If  one  shipowner  will  not  take  you 
on  these  terms,  there  may  be  reason  to  ap- 
prehend that  all  is  not  right,  and  you  should 
endeavour  to  get  another  who  will.  Compe- 
tition for  employment  among  shipowners  will 
soon  bring  this  matter  right,  although  there 
may  be  some  difficulty  at  first — once  esta- 
blish a  precedent,  and  the  practice  will  be- 
come general.* 

The  fatal  experience  of  drowning  emigrants 
last  year,  and  in  former  years,  proves  that  no 
reliance  whatever  is  to  be  put  on  the  bond  to 
the  extent  of  1,000/.  come  under  by  the  ship- 
owner that  the  vessel  is  seaworthy.  No  man  in 
Britain  knows  what  being  seaworthy  is ;  and 
hence  the  penalty  never  can  be  sued  for ;  and 
it  is  rather  too  late  for  emigrants,  after  they 
are  drowned,  to  find  out  what  it  is  not.  As 
little  reliance  is  there  to  be  put  on  seamen 

*  A  precedent,  directly  in  point,  exists  in  the 
ease  of  passengers  sent  from  the  Scotch  Corpora- 
tion Charity  of  London,  one  of  which  has  recently 
g«M  through  the  writer's  harts. 


engaging  to  go  with  the  vessel.  &$$  of 
them  are  ignorant  of  the  hazard  they  are 
about  to  run,  and,  with  too  many  of  th£m, 
it  is  merely  a  question  of  employment  at  the 
risk  of  their  lives  or  starvation;  And  they 
will  prefer  employment,  even  at  the  hazard 
of  their  lives,  to  starvation  ashore.  The 
Montreal  Gazette  of  June  last,  gave  a  list  of 
eighteen  British  vessels  wrecked  on  their 
passage  out ;  and  the  newspapers  of  the  pre- 
sent day,  state  that  a  thousand  emigrants 
were  drowned  last  year  on  their  passage  from 
the  British  islands  to  Canada,  and  otfrer 
parts  of  the1  American  continent.  Keep. in 
mind,  too,  that  in  a  public  conveyance  TSjr 
land,  if  an  insufficient  vehicle,  careless  or 
incompetent  driving,  or  defect  of  any  ktnd 
can  be  proved,  the  injured  party  has  anati- 
tion  at  law,  and  can  recover  damages  to  the 
extent  of  the  injury  received,  from  the  pro- 
prietor. But  at  sea,  under  the  plea  that  sdl 
casualties  whatever  arise  from  the  act  Op 
God,  unsafe  ships  are  employed,  and  although 
you  may  be '  providentially  preserved  from 
being  drowned,  you  have  no  recourse  against 
the  shipowner.  A  practice  is  known  to  exist 
of  insuring  vessels  for  far  above  their  mar- 
ketable value,  and  in  such  circumstances, 
when  they  are  lost,  the  owner  makes  a  gain 
by  it.  He  is  further  safe  in  the  event  tit 
loss ,  if  he  be  fall-handed  with  passage  money. 
All  losses  by  shipwreck,  where  the  vessels  we 
insured,  are  paid  by  the  public ;  and  beooe 
underwriters  have  no  interest  in  diminish  fii£ 
them,  as  they  charge  the  premium  in  pro* 
portion  to  the  risk.  It  should  be  your  en? 
deavour,  then,  to  guard  against  going  to  the 
bottom  along  with  the  vessel ;  and  withhold* 
ing  payment  of  your  passage  money  until 
you  are  landed,  will  give  the  shipowner  an 
interest  in  your  safe  conveyance.  Instruc- 
tions should  be  left  to  whom  your  passage 
money  is  to  be  paid,  in  the  event  of  loss  and 
never  reaching  your  destination.  In  such? 
event,  and  in  the  circumstance  of  your  hav- 
ing no  friends  to  whom  you  would  wish  it  to 
be  paid,  it  would  be  far  better  to  pay  it  to 
the  poor  of  any  parish,  or  even  to  put  it  in 
the  fire,  than  that  it  should  be  a  means  of 
temptation  to  hurry  you  into  eternity,  it 
you  could  discover  to  what  extent  the  vessel 
you  are  about  to  embark  in  is  insured,  it 
would  be  a  great  means  of  ascertaining  the 
probable  chances  of  your  safe  conveyance; 
always  taking  it  as  a  general  rule,  that  the 
less  sum  insured  upon  the  vessel,  the  greatef 
Ithe  chance  of  your  safe  conveyance.  WisfcU 
ing  you  a  quick  and  safe  passage  to  more 
prosperous  climes,  I  am  your  well,  wisher  and 
a  friend  to  humanity.  "' 

Jas.  Ballinoall,     ;* 
Ex-surveyor  of  shipping  at,? 
Kirkcaldy,  y.' 

Kirkcaldy,  March,  18*5.  ,    .:.  v  «  « 
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L!£L2?  NEW  PATENTS,  GRANTED  BE- 
?S»BN 'TH»  SKh  OP  MARCH  AND  23d 
OF  APRIL,  1835. 

"  'J*1**"' Humphry*,  York-road,  Lambeth,  civil 
.tfugjneer.,  for  certain  improvements    in    marine 

esteem-engines,  which  improvements  are  also  ap- 
icable  to  steam-engines  for  other  purposes, 
arch  28;  six  months  to  specify. 

Philip  Augustus  de  Chapeanrouge,  Fen church- 
Street,  London,  for  a  machine,  engine,  or  appara- 
tus, for  producing  motive  power,  which  he  deno- 
.  mioatos  a  seU«acting  motive  power,  and  is  called,  in 
France,  by  the  inventor,  Voland  Moteur  Perpe- 
toel,  being  a  commanication  from  a  foreigner  re- 
aiding  abroad.  March  31 ;  six  months  to  specify. 
*  %  Ibhn  Fenton,  Sydenham,  Kent,  for  a  composi- 
rtioir  or  material  to  be  nsed  as,  or  as  a  substitute 
far,  soap.    April  3;  six  months  to  specify. 

Henry  William  Nann,  Newport,  Isle  of  Wight, 
rlaco-mauufacturer,  tor  improvements  in  manufac- 
turing the  ornamental  parts  of  lace,  and  producing 
the  ornamented  or  embroidered  lace.  April  3;  six 
months  to  specify. 

Robert  Gillespie,  Piccadilly,  Middlesex,  for  im- 
provements on  trusses*  or  in  instruments  for  the 
cure  of  hernia  or  rapture,  being  a  communication 
from  a  foreigner  residing  abroad.  April  3;  six 
months  to  specify. 

George  Edmund  Dontsthorpe,  Leicester,  and 
Henry  Rawson,  of  the  same  place,  hosier,  for  cer- 
tain improvements  in  the  combing  of  wool  and 
other  nbrous  substances.  April  3 ;  six  months  to 
specify. 

James  Hardy,  Wedneabury, .  Stafford,  for  a  cer- 
tain improvement  or  improvements  in  the  making  or 
manufacturing  of  axletrecs  for  carriages,  and  other 
cylindrical  or  conical  shafts.  April  6 ;  six  months 
to  specify. 

Miles  Berry,  Chancery-lane,  civil  engineer  and 
mechanical  draftsman,  for  certain  improvements  in 
the  construction  of  rotary  steam  engines,  being  a 
communication  frOm  a  foreigner  residing  abroad. 
April  8 ;  six  months  to  specify. 

Miles  Berry,  Chancery-lane,  civil  engineer  and 
mechanical  draftsman,  for  certain  improvements 
fa  the  construction  of  printing  machinery  or  presses, 
being  a  communication  from  a  foreigner  residing 
abroad.    April  9 ;  aix  months  to  specify. 

Hugh  Ford  Bacon,  Christ  College,  Cambridge, 
for  an  improved  apparatus  for  regulating  the  flow 
of  gas  through  pipes  to  gas-burners,  with  a  view 
to  uniformity  of  supply.    April  9;  six  months  to 

specify. 

.  Samuel  Parker,  Argyll -place,  Regent  -  street, 
for  an  improved  metallic  air  and  water- stop  and 
stopper.    April  14;  six  months  to  specify. 

John  Ingledew,  Edward-street,  Brighton,  en- 
gineer, for  an  improved  metallic  safety-wheel  and 
revolving  axle.    April  14 ;  six  months  to  specify. 

Joseph  Whitworth,  Manchester,  engineer,  for 
certain  improvements  in  machinery  for  spinning 
ami  doubling  cotton,  flax,  woo),  silk,  and  other 
fibrous  substance*.  April  14 ;  six  months  to  specify. 

Henry  Booth,  Liverpool,  for  compositions  or 
combinations  of  materials  applicable  for  the  greas- 
ing of  the  axle  bearings  of  carriages,  and  the  axle 
spindles  and  bearing  parts  of  machinery  in  general, 
wbieb  he  intends  to  denominate  the  patent  axle 
ft*****  and  lubricating  fluid.  April  14;  six  months 
to  specify. 

James  Boydell,  Jun.,  Dee  Cottage,  Chester,  for 
improvements  in  machinery  or  apparatus  for  track- 
ing of  towing  boats  and  other  vtaaels*  April  14; 
six  months  to  specify. 
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Alexander  Stocher,  Yeovil,  Somerset,  fof  im. 
provements  in  machinery  for  manufacturing  horse 
shoes,  and  certain  other  articles.  April  14:  six 
months  to  specify. 

Godwin  Embrey,  Law  Delph,  Stoke-npen-Trtnt, 
potter,  for  improvements  in  ornamenting  of  china, 
glass,  and  earthenware.  April  14;  six  months  to 
specify. 

Sir  John  Byerley,  Whiteheads  Grove,  Chelsea, 
for  a  composition  which  will  effect  a  considerable 
saving  in  oil  and  soap  used  in  the  woollen  manu- 
factories, being  a  communication  from  a  foreigner 
residing  abroad.    April  22;  six  months  to  specify. 

John  M<Curdy,  Southampton  row,  for  an  im- 
provement or  improvements  for  generating  steam, 
being  a  communication  from  a  foreigner  residing 
abroad.    April  23 ;  six  months  to  specify. 

William  Kemp,  Burslem,  Stafford,  for  a  ma- 
chine for  raising  sunken  vessels.  April  23;  six 
months  to  specify. 


NOTES  AMD  NOTICES. 

French  Railways.— The  following  railways  are 
now  in  operation:— 1.  From  St.  Etienne  to  the 
Loire,  13  miles  1194  feet.  2.  From  St.  Etienne  to 
Lvons,  by  St.  Charamond  and  Givors,  37  miles 
1495  feet.    And  3.  From  Andrezieux  to   Roanne, 

42  miles  1341  feet.    Two  others  are  in  the  course 
of  construction,  namely  from  Alais  to  Beaucafie, 

43  miles  2024  feet ;  and  from  Epiney  to  the  Canal 
of  Burgundy,  17  miles  2105  ttet<— Journal  de  C*n- 


Lockerbie  Sheep  Show— Steam  Navigation.— At 
the  show  of  live  stock,  especially  sheep,  held  at 
Lockerbie,  in  Dnm fries-shire,  on  the  19th  March, 
the  attention  of  the  border  sheep-feeders  was 
drawn  to  the  facilities  which  the  introduction  of 
steam  navigation  gave  to  them,  for  disposing  of 
their  stock  in  the  Englilh  market,  "and  more  parti- 
cularly in  Liverpool.  Not  fewer  than  from  20,008 
to  30,000  of  the  half-breed  sheep  (Leicester  and 
Cheviot)  of  that  district  are  every  year  sent  to  the 
midland  counties  of  England  to  be  disposed  of,  in 
the  month  of  April,  at  the  spring  fairs ;  and  it  was 
strongly  recommended  that  a  part  at  least  of  these 
sheep,  instead  of  being  sent  in  one  mass,  by  land, 
should  be  despatched  by  the  steam-boats  plying 
between  the  Nith  and  the  Mersey  to  Liverpool, 
during  the  months  of  April,  May,  June,  and  July, 
as  the  demand  and  the  prices  might  render  it  pro- 
fitable. Should  this  suggestion  be  attended  tevit 
will  add  considerably  to  the  import  ef  live  stock 
Into  this  port,  and  perhaps  affect  the  price  of 
butchers'  meat  in  this  neighbourhood.  How 
strange  a  revolution  this  is,  by  which  the  Dandle 
Dinmonts  of  the  Scottish  borders  are  made  the 
purveyors  for  the  people  of  Lancashire.  It  is  an- 
other of  the  thousand  tiiumphs  of  steam-naviga- 
tion.—Liverpool  Mercury. 

Indian  Ink.— An  easy  and  expeditious  method  of 
providing  a  substitute  for  Indian  ink,  is  to  boil 
parchment  slips,  or  cuttings  of  glove  leather,  in 
water,  till  they  form  a  sise,  which,  when  cold,  be- 
comes of  the  consistency  of  jelly;  then  having 
blackened  an  earthen  plate,  by  holding  it  over  the 
flame  of  a  candle,  mix  up  with  a  camel-hair  pencil 
the  fine  lamp-black  thus  obtained  with  some  of  the 
above  size,  while  the  plate  is  still  warm.  Thss 
black  requires  no  grinding,  and  produces  an  ink  Of 
the  very  same  colour,  which  works  as-  freely  with 
the  pencil,  and  is  as  perfectly  transparent  as  the 
/best  Indian  ink.  It  likewise  possesses  the-  advan- 
tage of  furnishing  artists  with  a  substitute  far  that 
article,  which  may  b*  prepared  where  it  staytka 
•ifficrit  to  obtain  to*  ink  itself.  ,,^> 


Digitized  by 


Googk 


«4 


noTks  aVd  Notices. 


[  Droving  on  Cloth.— A  new  method  of  drawing, 
on  cotton  and  linen  cloth  has  lately  been  invented 
oy  Mr.  John  Buck,  of  12,  Parker-street,  Westmin- 
ster, which  possesses,  as  far  as  regards  the  por- 
tability and  durableness  of  the  material;  a  great 
superiority  over  every  other  yet  devised.  The  cloth 
is  •first  prepared  bv  rubbing  into  it  an  adhesive 
composition,  which  unites  the  threads,  and  makes 
it  ni  oasy  to  draw  upon  as  paper;  and  alter  the 
drawing  ha*  been  made,  it  is  done  ov  r  with  a 
'"thin  pellucid  liquid,"  or  varni«h.  It  mi  Jit  he 
supposed  that  cloth  thus  treated  would  be  stiff 
and  liable  to  crack  ;  hut,  on  the  contrary,  it  ad- 
mits of  bi'ing  folded  of  any  shape  or  size,  with 
the  greatest  ease,  and  without  injury.  A  whole 
estate,  or  township,  as  the  inventor  observes, 
**  may,  by  this  means,  be  introduced  into  a  land- 
agent's  pocket-book." 

'  Neto  Boiler.— Messrs.  Petherick  and  West,  of 
the  Lanc*cot  Mine,  Cornwall,  have  invented  and 
brought  into  uee  a  boiler  of  a  new  construction, 
which  is  stated,  in  the  last  Anuual  Report  of  the 
Cornwall  Polytechnic  Society,  to  effect  such  an 
eeonomy  in  the  consumption  ot  fuel,  as  to  rai&e  the 
dufy  performed  by  an  engine  to  between  ninety 
and  a  hundred  millions  of  pound*  I  .  In  Watt's 
time  nineteen  million*  was  considered  prodigious. 
The  impiovement  consists  principally  in  having  a 
liorizontal  cylindrical  tube  enclo«ed  within  the 
tube  which  contains  the  fire.  Water  is  supplied 
to  thin  inner  tube  from  the  feed  pump;  and  the 
steam'  and  heated  air  paw  from  it  to  the  boiler, 
Whence  it  is  conveyed  to  the  steam-pipe. 

Berlin  Iron  Casting*  rivalled.— *At  the  last  an- 
nual exhibition  (at  Falmouth;  of  the  Cornwall 
P,olvtechnic.Society,  the  Hist  prize  in  the  Fine  Aits 
was  awarded  to  Mr.  Nicholas  Harvey,  of  Hayle, 
f6r  some-  miniature- statue*  cast  in  iron,  which  were 
pronounced* by -'Mr.  'Davies  Gilbert,  the  Vice- 
patron  of  the 'Society  (a  good  judge),  to  be  equal  to 
the  best  productions  or  the  Berlin  school.  ■ 

Col.  Macerone  has  sent  its  a  note  in  reference  to 
our  review  of  bis  "  Expositions  and  Illustrations," 
in  which  he  sBys— "  I  do  not  know  exactly  what 
to  say.  until  I  see  whether  you  publish  or  not  my 
brief  reply  to  H.'s  note  in  No.  007,  which  reply  of 
mine  you  announce  the  receipt  of  in  No.  608,  and 
so  I  expected  co  see  it  in  000  or  610,  where  it  is 
not  1  I  should  also  like  to  know  whether  you  think 
proper  to  identify  yourself  with  your  correspon- 
dent H.,  and'  mean  to  say  that  you  and  he  are  one 
and  the  same  person.  .1  am  induced  most  respect- 
fully to  ask  this  question,  because  among  the  innu- 
merable mistakes  in  your  oration,  there  is  one  of 
pergonal  identity.  You  are  pleased  to  take  to  your- 
self expression's  which,  at  pp.  03  and  101  of  my 
pamphlet,  I  clearly  and  nominatively  apply  to  your 
correspondents  H.,  Verax,  &c."  We  have,  in  an- 
swer, to  inform  Col.  M.,  that  H.  and  the  Editor  of 
the  Mechanics'  Magazine  are  nor 'one  and  the  same 
person ;-  and  that  iwe  do  not- intend  publishing  his 
"  brief  reply"  to  H.'s  note.,  because  the  whole  of 
the  matter  in  dispute  between  Col.  M.  and  H.  has 
been  already  disposed  of  by  the  extracts  which 
we  gave  from  Col.  M.'s  last  pamphlet.  The  of- 
fensive expressions,*  which  we  are; said  to  have 
erroneously  taken  to  ourselves,  were  these: — 
"  Had-  I  stopped  short  for  want  of.  coke,  what 
would  have  been  the  cry  or  yell  of  the  writers  in 
the  Mechanics'  Magazine,  and  other  of  my  invete- 
rate persecutors."— p. 03— "A  periodical  work,  cer- 
tain writers  in  which  nave  all  along  evinced  a  most- 
unaccountable,  wanton, .  and  ferocious '  disposition 
to  calumniate  and  injure  me."— p.  101.  What' else 
could  we  infer  from  such  expressions  as  .these,  but 
that  they  were  intended  to  apply  to  the  Editor  as 
Well  as  to  hie  correspondents?  The  Editor  has, 
besides,  no  wish*  and  sees  no  occasion  to  with,  to 
separate  himself  from  bis  correspondents  on  the 


present  occasion.  He  can  see  no  material  eJtftr- 
ence  between  an  Editor's  being  personally  golfer 
of  calumny  and  persecution,'  and  'allowing  his 
columns  to  be  made  use  of  for  sueh  purpose*  fcv 
otbe.s;  and  he  must,  in  justice  to  himself  as  wait 
as  to  his  correspondents  H.  and  Verax,  and  te  the 
general  character  of  his  work,  positively  deny 
thai  any  tning  has  ever  appeared  in  ite  page-  to 
warrant  Col  M.  in  a«ciibinjr.  any  other  than  that 
best  of  m  'tives—  a  love  of  truth  -to  "  the  writer* 
in  the  Mechanics'  Magazine." 

Halley'e  Comet— A.  letter  from  Vienna  announces 
that  M.  Littrow,  director  of  the  Observatory  in 
rhat  ci'y,  has  leceived  from  the  celebrated  Emrlifh 
astronomer,  Her  sen  el  I,  now  residing- at  the  Cape* 
of  Good  Hope,  the  remarkable  intelligence  that 
Halley's  comet,  of  which  so  much  nan  been  said, 
and  which  is  positively  expected  in  Aukuu  this 
y  ar,  will  not  be  vis  bli>,  because  it  has  long  since' 
changed  the  direction  of  its  course,  and  now  re- 
volves in  a  different  orbit.  A  rep  ft  by  out  astro* 
nomers,  on  this  important  subject,  it  is  expected, 
wil  tcoon  be  published.—  Dutch  Paper.  Dutch 
fudge ! 

'  Black  Lead  PemHls.-A  M.  Fichlemberg,  of. 
Paris,  has  invented  a  combination,  which  is  said 
to  possess  all  the  desirable  qualities  of  the  pure 
plumbago  of  Cumberland. 

Claime  of  Music.— The  striotures  of  "Cui  Bono," 
on  the  academic  honours  obtainable  by  professors 
of  ran  sic  at  Oxford  and  Cambridge,  smack  of  an 
ultra-utilitarianism,  which  has  not,  we  hope,  many- 
followers.  Is  be  aware  that  Haydn  was,  for  hit 
music  alone,  elected  a  member  of  the  French  In- 
stitute—that most  scientific  an1  (probably)  most 
universally  respected  of  all  learned  institution*  ? 

The  Pneumatic  Railway  shall  have  full  Justice 
done  to  it  in  our  next. 

Mr.  Clark's  address  Is,  7,  Nelson-terrace,  City, 
road.    . 

Mr.  Beams  has  our  best  thanks.  He  will  find  the 
articles  alluded  to  in  Nos.  162, 167, 178,  170,  105, 
and  201. 

Commnnications  received  from  Mr.  Woodhonse 
—Mr.  Baddeley— Mr.  Laud  ale— Mr.  Andrews— 
B.  D.  Z.— Amicus— E.  E.— C. 

The  Supplement  to  our  last  Volume,  con- 
taining Titles,  Index,  &c,  with  a  Portrait,  on 
Steel,  of  Samuel  Ciegg,  Esq.,  C.  E.,  is  now  pub- 
lished, Price  Qd. ;  also  the  Volume  complete,  in 
boards,  Price  *«.  6d. 

Our  Publisher  will  give  double  priee  for  copies 
Of  .Nos.  236,  237,  238, 230,  256, 258,  and  One  Shil- 
ling and  Sixpence  each  lor  copies  of  the  Supple- 
ment to  Vol.  X. 


R5*  Patents  taken  out  with  economy  and  de-' 
spatch  ;  Specifications  prepared  or  revised;  Ca- 
veats entered ;  and  generally  every  Branch  of. 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants/ 
on  the  shortest  notice. 
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THE  PNEUMATIC  RAILWAY. 


THE   PNEUMATIC   RAILWAY. 

A  model,  of  what  is  called  a  "  Pneu- 
matic Railway,"  for  wtyck  Mr.  Henry 
Pinkus  has  taken  out  ajptflfe&t,  &  now 
exhibiting  in  Wigmoretetfeet  j  attd  a 
prospectus  is  in  circulation  of  a!  H  fta- 
tional  Pneumatic  Railwajy  Association," 
to  promote  the  adoption,  on  *  all 
the  railroads  in  Englarid,"  of  {he 
system  of  transport  of  which  this  model 
is  an  exemplification.  Coftfefr  afre  sftso 
handed  about  of  "  Opinions »  given- 
by  Dr.  Lardner  and  Professor  Faraday 
in  favour  of  the  system  5  amd  on  the 
strength  of  these  opinions  very  consider- 
able sums  are  stated  to  have  been  sub- 
scribed to  the  projected  "Association/* 
We  shall  first  lay  before  our  readers*  s» 
much  of  the  prospectus  as  relates  to  the 
scientific  merits  of  the  project,  and  then- 
the  "  Opinions"  of  Messrs.  Faraday  and 
Lardner  entire;  after  which  we  shall  add 
something  in  the  way  of  an  opinion  of 
our  own. 

Extracts  from  Prospectus   of  the   National 
Pneumatic  Railway  Association. 

"  The  improvement  consists  in  the  means 
by  which  one  of  the  most  effective  powers  in- 
nature  is  made  available  to  railway  transit, 
and  it  is  applied  through  the  agency  of  fixed 
steam-engines,  arranged  at  stations  several 
miles  apart  along  the  line  of  road ;  the  me- 
dium of  communication'  between  the  stations 
constituting  the  body  of  the  railway  itself, 
which  is  so  formed  as  to  be  nearly  indestruc- 
tible. 

"  The  invention,  which  is  the  basis  of  the 
improvement  now  submitted  to  the  public, 
consists  in  the  means  of  applying  the  elastic 
and  forcing  power  of  the  atmosphere,  ob- 
tained by  rarefaction,  Within  a  hollow  cylin* 
der,  of  from  thirty  to  forty  inches  in  dia- 
meter, to  carriages  and  cars  running  upon 
rails  on  its  outer  surface ; — the  action  being 
produced  and  transferred  by  means  of  pneu- 
matic machinery,  worked  by  sufficiently 
powerful  fixed  or  local  steam-engines. 

"  Steam-power,  used  as  a  first  mover,  ad- 
mits of  no  application  so  economical  as  that 
by  neans  of  fixed  engines  ;  and  thus  motive 
power  will  be  obtained  at  one  quarter  the 
expense;  of  that  yielded  by  the  locomotive- 
engine..  The  fixed  engine  gives  also  the 
advantage  which  the  locomotive  does  not 
possess,  that  the  intensity  of  its  force  can 
be  greattly  varied  to  suit  the  exigencies  of 
the  road  ;  and  thus  it  may  be  rendered  avail- 
able according  to  the  nature  of  the  slope  or 
steepness  of  the  acclivity  to  be  overcome, 
the  weight  to  be  moved,  and  the  degree  of 


rapidity  required.  Unlike  that  of  the  loco- 
motive-engine, the  power  of  the  fixed  engine 
is,  by  the  improved  system,  communicated  with 
.  no  indirect  expenditure  to  the  had  or  train  of 
carriages  ;  Whilst  the  power  of  the  locomo- 
tive is  first  applied  to  bear  along  its  own 
ponderous  bulk — which  is  of  about  10  tons 
Weight,  or  folly  one-fourth  of  its  usual  load 
— wad,  as  before  remarked,  it  destroys  both 
railway  and  engine  by  its  violent  action  and 
eoacussive  force. 

"  The  power  of  snrmourrthg  Acclivities  ren- 
ders the  most  direct  lines  of  communication 
available,  and  tints  shortens  the  distances 
between  phases,  and  avoids  the  necessity  of 
circuitous  routes  in  search  of  levels.  More- 
over, the  improved  system  of  railway  permits 
e**  roads  being  laid  through  a  masfeh  as  well 
as  over  a  common  or  down;  and  with  no 
greater  expense ;  thus  affording  the  means, 
in  many  esses,  of  avoiding  the  annoyance, 
meonvemene'ev  and  expense  of  running  roads 
flhtough  parks,  and  over  aratMe  lands.  It 
may  be  remarked,  too,  that  the  great  ex- 
pense involved  in  the  formation  and  con- 
struction of  a  railroad  upon  tie  common 
system,  is  totstfty  sunk  in  ctttfiefg  down,  or 
in  tunneling  through  hills,  and  ht  building 
across,  or  embanking  over  valleys;  whereas 
tile  mairt  expense  involved  in  the  formation 
of  a  road  on  the  improved  system,  is  in  ebra- 
mon  iron  castings,  which  being  eflmost  in- 
deatructiole,  and  possessing  an1  intrinsic 
value,*  litdlo  or  no  loss  can  accrue  upon  them. 

"  Not  only  does  the  improved  system  pre- 
sent a  firmer  construction  of  the  railway, 
and  a  highly  economical  application  of 
power,  but  H  affords  also  greater  protection 
io  Hfo  and  property,  in  the  security  of  the 
carriages  and  cars  for  the  conveyance  of 
passengers  and  goods;  since  these  are  so 
placed  upon  the  rails,  and  so  connected  with 
flie  railway  itself,  that  they  cannot,  by  any 
possibility,  be  thrown  off  oroverturned.  In 
consequence  of  this  advantage,  whatever  ob- 
jection may  exist  in  the  public  mind  to 
travelling  upon  railways,  because  of  the 
danger  connected  with  the  common  system, 
will  be  entirely  removed,  and  a  great  im- 
provement may  be  confidently  calculated 
upon  in  the  important  item  of  passenger 
traffic. 

"  When  it  is  considered  that  by  the  im- 
proved system  a  line  of  road  may  be  formed 
and  constructed,  for,  at  the  mostf  two-thirds, 
and  in  some  cases,  for  one-half  the  expense 
involved  by  the  common  system ;  and  that  such 
a  railway  can  be  maintained  and  worked  with 
far  greater  speed,  and  infinitely  greater 
safety,  for  three-fourths  less  than  flie  common 
system  costs  ;  and  that  therefore  passengers 
and  goods  may  be  conveyed  at  one-half  the 
price  which  the  common  system  demands,  and 
then  yield  a  far  greater  profit,  competition 
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with  the'  Assdciatibn  will  be  wholly  out  df 
the  question. 

"  As  any  degree  of  speed  can  be  obtained 
fcgrthe  improved  system  with  the  most  per- 
fect safety,  and  without  the  disadvantage, 
not  to  say  danger,  arising  from  great  velocity 
on  the  common  method,  a  single  line  on 
the  new  system  can  be  made,  by  the  reci- 
procating plan  proposed,  to  effect  as  much 
transit  as  can  be  effected  by  the  use  of  a 
double  line  on  the  former,  while  the  cost  will 
thereby  be  lessened  nearly  one-half.  Hence 
communications  that  may  not  warrant  the 
expense  of  a  double  line  of  railway,  may  be 
advantageously  occupied  with  a  single  line ; 
numberless  lines  are  in  this  manner  open  to 
the  application  of  the  new  system,  which 
the  common  method  will  not  permit  of  being 
attempted. 

fi  As  the  invention  affords  the  means  of 
applying  the  power  to  the  common  railway, 
the  proprietors  of  such  must  soon  be  found 
anxious  td  avail  themselves  of  its  advantages  $ 
and  thus  all  the  railroads  in  the  country 
may  soon,  become  tributary  to  the  Associa- 
tion, while  the  interests  of  the  various  con  - 
earns  themselves  will  be  materially  .improved 
by  its  adoption." 

Prefixed  to  the  prospectus  there  are 
two  views,  of  which  those  on  the  front 
page  of  our  present  Number  are  reduced 
copies;  Fig.  1,  representing  the  Pneu- 
matic Railway,  as  it  would  appear  in 
aetoai  operation  ;  and  Fig.  2,  a  sectional 
view  6f  the  Railway  Cylinder,  exhibiting 
tin*  internal  arrangement. 

Opinion  of Dr*  Lar drier. 

t  have  read  the  specification  of  the  patent 
for  the  Pneumatic  Railway  and  the  accom- 
panying papers,  and  have  also  examined  the 
drawings  and  riiodels  which  have  been  sub- 
mitted to  me  by  Mr,  Hocking.* 

Two  methods  have  been  heretofore  em- 
ployed for  rendering  steam  power  available 
in  transport  upon  railways;  one  by  causing 
a  travelling  or  locomotive  engine  to  move 
with  the  load  which  it  draws,  the  other  by 
constructing,  at  intervals  of  about  a  mile 
and  a  half,  stationary  steam-engines,  the 
power  of  which  is  transmitted  to  the  load  by 
a  rope  carried  along  the  road  upon  rollers  or 
sheaves  placed  between  the  rails.  The  train 
being  attached  to  this  rqpe  is  drawn  by  the 
power  of  the  engines  from  station  to  station. 
The  object  of  the  Pneumatic  Railway  is  to 
substitute  for  the  rope  a  partially  exhausted 
tunnel,  to  employ  the  fixed  steam-engines  to 
work  air-pumps  by  which  a  rarefaction  of  the 

^  *  Professional  Director  of  the  undertaking.— 
fa*,  tt.  X. 


tunnel  shall  be  maintained*  and  ft  fett*  the 
trains  to  be  tracked  upon  the  railway  by 
connecting  them  with  a  diaphragm  or  piste* 
blaced  in  the  interior  bF  the  tunnel,  so  as  tit 
have  that  part  bT  the  tunnel  in  advaiicw  of 
the  pistdh  rarefied  by  the  engines)  white  that 
part  behind  the  jpiston  is  open  to  the  atmc* 
sphere.  A  h  effective  im^ellinfc  power  is  tfcwi 
obtained  equivalent  to*  the  difference  ftetweSn 
the  pressure  of  the  atmosphere  bin  «ne  sWte  ftf 
the  diajshragm/and  of  the  rarefied  air  ten  the 
bther. !  !  ! 

Of  the  practicability  of  this  project,  I  think 
there  can  be  no  doubt  The  working  of 
large  air-pumps,  by  an  adequate  moving 
power,  and  the  rarefaction  of  air  in  tubes  or 
tunnels  by  such  means  is  not  a  new  idea.  It 
was  suggested  by  Papin  in  the  latter  end  of 
the  seventeenth  century,  and  was  even  pointed 
out  by  him  as  a  means  of  transferring  power 
to  a  distance,  without  the  loss  by  friction  and 
other  causes  consequent  upon  the  use  of  ropes, 
or  other  ordinary  means  of  transmitting 
force.  It  is,  in  fact,  a  well  understood  prin- 
ciple in  physics,  that  whatever  movinjg  force 
be  expended  in  producing  the  rarefaction  ofr 
air  in  a  cylinder  or  tunnel,  must  necessarily 
be  followed  by  a  corresponding  force  on  the 
otber  side  of  a  diaphragm  moving  air-tight 
in  that  tunnel,  and  exposed  to  the  free  actio.n 
of  the  atmospheric  pressure.  In  the  present 
case,  supposing  the  structure  of  the  valvular 
cord  and  the  pneumatic  piston  to  be  perfect, 
the  opposite  side  of  the  diaphragm  will  al- 
ways be  pressed  by  an  effective  impelling 
/orce,  the  amount  of  which  may  be  calcu- 
lated upon  these  principles.  It  will,,  of 
course,  be  perceived  that  no  original  moving 
power  is  obtained  from  tbe  tunnel,  or  from 
the  rarefied  air ;  the  rarefaction  gives  hack 
the  power  expended  by  the  stationary  engines, 
and  nothing  more ;  and  the  tunnel  must 
therefore  be  regarded  merely  as  a  substitute 
for  the  ropes  in  the  common  method  of  work- 
ing railways  by  stationary  engines.  But  it 
is  evidently  attended  with  several  advantages 
in  comparison  with  the  latter.  A  very  large 
proportion  of  the  moving  power  of  statibnary 
engines  worked  by  ropes  is  intercepted  by 
tbe  resistance  from  the  weight  and  friction 
of  the  ropes,  sheaves,  barrels,  drums,  kc. 
All  such  waste  of  power  is  removed  by  the 
pneumatic  tunnel. 

The  original  expense  of  ropes,  and  their 
wear  and  tear,  would  be  likewise  sated. 
Some  notion  of  the  extent  of  this  saving  may 
be  collected  from  the  follow  frig  facts :— when 
thte  Liverpool  and  Manchester  Railway  was 
about  to  be  brought  into  operation,  a  question 
arose  as  to  the  expediency  of  working  it  by- 
stationary  engines,  and  estimates  of  the  ex- 
pense were  made  by  e6mpeterrt  engineers,  the 
total  amount  of  capital  to  be  invested  in  mov- 
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ing  power  was  estimated  at  about  120,000/. ; 
of  this  above  25,000/.  was  devoted  to  ropes, 
sheaves,  drums,  and  other  necessary  accom- 
paniments. The  total  annual  expense  of 
maintaining  the  moving  power  was  estimated 
at  42,000/.,  and  of  this  about  18,000/.  was 
appropriated  to  the  wear  and  tear  of  ropes, 
sheaves,  &c.  &c.  Thus  it  appears  that  the 
method  of  transmitting  the  power  of  the  sta- 
tionary engines  to  the  trains  by  ropes  would 
absorb  about  20  per  cent,  of  the  invested  ca- 
pital, and  their  maintenance  would  consume 
about  43  per  cent,  of  the  anDual  expenditure. 
Another  source  of  comparative  economy 
would  obviously  be  the  diminished  number  of 
stationary  engines.  In  the  estimate  already 
referred  to,  it  was  calculated  that  the  distance 
of  30  miles  should  be  divided  into  17  stations, 
with  two  40- horse  engines  at  each  station ; 
besides  these,  there  would  have  been  two  en- 
gines at  the  bottom  of  each  inclined  plane, 
one  at  the  tunnel,  two  at  the  top  of  the  planes, 
and  one  at  the  Manchester  end,  making  in 
all  42  stationary  engines  to  work  a  line  of  30 
miles.  Now,  according  to  the  estimate  of  the 
patentee  of  the  Pneumatic  Railway,  from  three 
to  six  stations  would  be  sufficient  between 
Manchester  and  Liverpool,  and  the  whole 
line  would  be  worked  by  from  six  to  twelve 
steam-engines.  Putting  aside,  therefore,  the 
saving  of  power  which  would  arise  from  the 
substitution  of  suction  in  the  tunnel  for  ropes, 
and  supposing  the  amount  of  stationary 
power  in  both  cases  to  be  the  same,  it  will 
be  evident  that  a  material  saving  would  arise 
from  the  circumstance  of  that  amount  of 
power  being  derived  from  so  much  less  a 
number  of  engines — the  number  of  engine- 
men,  assistants,  &c,  besides  the  interest  on 
capital,  being  considerably  less. 

Some  notion  of  the  economy  of  power 
likely  to  arise  from  superseding  the  use  of 
ropes  may  be  collected  from  the  result  of  ex- 
periments made  by  Messrs.  Stephenson  and 
Locke,  on  the  resistance  arising  from  the  fric- 
tion of  ropes.  They  found  that  a  load  of  52 
tons,  drawn  by  stationary  engines  worked  by 
ropes,  through  mile  and  half  stages,  offered 
a  total  resistance  amounting  to  11,56  lbs. ; 
of  this  582  lbs.  arose  from  the  friction  of  the 
load,  and  574  lbs.  from  the  friction  of  the 
ropes.  In  the  case  of  the  Pneumatic  Rail* 
way,  the  friction  of  the  rope  is  replaced  by 
the  friction  of  the  air-pumps  and  of  the  im- 
pelling apparatus;  and  it  will  be  evident 
that  the  latter,  compared  with  the  former, 
must  be  almost  insignificant.  Hence  the 
power  wasted  in  its  transmission  from  the 
stationary  engines  to  the  load,  which  in  one 
case  amounts  to  50  per  cent,  of  the  whole 
moving  power  of  the  engine,  in  the  other  is 
of  comparatively  trifling  amount. 

Slopes  on  railways  will  always  be  objec- 
tionable* whatever  power  be  used ;  for  even 


the  most  gentle  ascent  will  increase  the  re- 
sistance of  the  load  in  an  enormous  pro- 
portion. The  difficulties,  however,  which 
they  present  are  materially  less  when  the 
line  is  worked  by  stationary  than  by  loco- 
motive-engines, and  would  be  still  further 
diminished  by  superseding  the  rope  ;  the  re- 
sistance arising  from  the  rope  being  always 
greater  on  inclined-planes  than  on  the  level, 
owing  fo  its  increased  thickness  and  conse- 
quent weight.  A  load  which  requires  a 
4|-inch  rope  for  the  level  requires  a  5$ -inch 
rope  upon  a  slope  of  1  in  100.  The  weights 
of  equal  lengths  of  these  ropes  would  be  in 
the  proportion  of  about  2  to  3,  the  slope  re- 
quiring one-half  more  weight  of  rope  than 
the  level.  Besides  this,  the  moving  power 
on  a  slope,  in  addition  to  the  ordinary  fric- 
tion which  it  has  to  overcome  on  the  level, 
has  likewise  to  draw  up  the  weight  of  the 
rope — a  resistance  which  will  be  increased 
in  proportion  to  the  acclivity  of  the  slope. 

The  disadvantages  produced  by  slopes 
when  locomotive-engines  are  used  are  still 
more  formidable.  The  same  engine  which 
is  fitted  to  work  upon  the  level  is  altogether 
inadequate  for  the  slopes ;  the  consequence  of 
which  is,  either  that  the  locomotive  is 
strained  beyond  its  power  by  working  up  the 
slopes  and  rapidly  destroyed,  or  that  the  en- 
gines must  be  more  powerful  than  is  requi- 
site for  the  common  level  of  the  road,  and 
thus  power  and  expense  wasted ;  or  finally, 
that  an  auxiliary  engine  must  be  kept  con- 
stantly ready  at  the  foot  of  each  slope,*  with, 
its  fire  lighted  and  its  steam  up.  ready  £o 
help  up  the  trains  as  they  arrive.  Unlaw 
the  trains  be  almost  incessant  (which  even 
on  the  most  frequented  railroad  they  never 
can  be),  this  last  expedient,  which  is  the  one 
adopted  on  the  Manchester  line,  is  attended 
with  great  waste  of  power  and  expense.  Sta- 
tionary engines  worked  on  the  pneumatic 
principle  would  effectually  remove  all  these 
difficulties  and  objections. 

The  weight  of  the  trains  which  could  be  - 
drawn  upon  the  Pneumatic  Railway,  and  the 
speed  of  the  motion  imparted  to  them  would 
entirely  depend  upon  the  power  of  the  sta- 
tionary engines.  As  the  friction  or  other  re- 
sistance does  not  increase  with  the  velocity, 
the  same  absolute  expenditure  of  power  would 
draw  the  same  load  at  whatever  speed.  The 
high  speed  attained  by  locomotive  engines 
has  been  attended  with  great  expense,  but 
this  has  not  arisen  from  the  increased  ex- 
penditure of  power.  It  has  been  caused  by  the 
wear  of  the  engines  themselves,  consequent 
en  their  rapid  motion  on  the  road,  and  by 
the  necessity  of  sustaining  a  fierce  tempera- 
ture in  the  fire-place,  in  order  to  be  able, 
within  the  small  compass  of  these  engines, 
td  generate  steam  with  sufficient  rapidity  to 
attain  the  necessary  rate  of  motion.    As  the 
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magnitude  of  the  stationary  engines  would 
not  be  limited,  and  as  they  would  not  be  sub- 
ject to  the  injurious  effects  of  motion  on  the 
road,  steam  could  be  produced  in  sufficient 
quantity  for  the  attainment  of  any  required 
speed,  without  increasing  its  cost  or  in  any 
way  impairing  the  machinery. 

One  of  the  obstacles  to  the  attainment  of 
great  speed  by  stationary  engines  wortfed  by 
ropes,  is  the  delay  produced  in  transferring 
the  trains  from  engine  to  engine,  and  from 
station  to  station.  The  momentum  imparted 
to  them  is  lost  at  each  change,  and  these 
changes  occur  every  mile  and  a  half,  so  that 
the  train  has  scarcely  attained  its  requisite 
speed  when  its  motion  must  again  be  checked 
in  order  to  hand  it  over  to  another  engine. 
This  difficulty  is  removed  by  the  pneumatic 
system ;  there  being  no  rope  to  be  detached 
and  attached,  the  engine  passes  on  by  its 
momentum  from  station  to  station;  and  a 
contrivance  is  provided,  by  means  of  a  valve 
at  the  stations,  by  which  it  is  brought  under 
the  operation  of  the  next  engine  without 
stopping  its  motion. 

Although  the  danger  of  accidents  to  pas- 
sengers on  the  present  railways,  worked  by 
locomotive  engines,  is  considerably  less  than 
that  of  travelling  by  horse  coaches  on  turn- 
pike roads,  yet  serious  accidents  have  occa- 
sionally occurred.  These  have  generally 
arisen  either  from  the  locomotive  engine  run- 
ning off  the  rails — from  one  train  running 
against  another — from  the  locomotive  engine 
breaking — or,  finally,  from  persons  standing 
upon  the  rails  being  run  down.  In  the 
pneumatic  system  there  is  almost  a  perfect 
security  from  these  causes  of  danger.  From 
the  engines  being  stationary,  and  the  tunnel 
rising  between  the  wheels  of  the  trains,  it  is 
evidently  impossible  for  the  carriages  to  run 
off  the  road ;  and  from  the  manner  in  which 
the  system  is  worked,  it  is  impossible  that 
one  train  can  run  again&t  another.  It  hap- 
pens also  that  the  nature  of  the  rails  them- 
selves, forming,  as  they  do,  merely  ledges 
.  upon  the  sides  of  the  tunnel,  prevents  the 
possibility  of  persons  standing  between  or 
upon  them. 

In  railways  worked  by  stationary  engines, 
serious  accidents  have  occasionally  occurred 
by  the  ropes  breaking  while  the  train  has 
been  ascending  a  slope.  In  such  cases  the 
train  has  run  down  by  its  weight  with  a 
frightful  rapidity,  producing  the  destruction 
of  the  carriages  and  the  loss  of  life.  It  is 
evident  that  this  source  of  danger  is  re- 
moved by  the  pneumatic  system. 

An-  advantage  possessed  by  this  system 
above  the  edge  railroad  deserves  to  be  par- 
ticularly noticed.  In  the  edge  railroad  the 
engines. and  carriages  ape  kept  upon  the  road 


by  6anges  or  ledges  raised  upon  the  tires  of 
the  wheels  which  press  on  the  interior  of  the 
rails.  Every  thing  which  causes  the  car- 
riages to  press  on  the  one  side  or  the  other, 
causes  these  flanges  to  rub  against  the  rails. 
When  a  curve  or  bend  happens  in  the  road, 
the  carriages  are  guided  by  the  pressure  of 
one  or  the  other  flange  on  the  side  of  the 
rail,  whieb,  of  course,  is  accompanied  by 
considerable  friction.  In  the  pneumatic 
railway  there  are  no  flanges,  either  on  the 
wheels,  or  rails  ;  the  carriages  are  guided  by 
wheels  or  rollers  placed  in  a  horizontal 
position,  and  acting  upon  the  external  sides 
of  the  channel  which  receives  the  valvular 
cord.  By  this  mean*  all  resistance  which 
arises  from  what  is  called  rubbing  friction 
is  removed,  and  every  surface  which  moves 
upon  another  moves  upon  it  with  a  rolling 
motion. 

It  is  well  known  that  notwithstanding  the 
prosperous  condition  of  the  Manchester  Rail- 
road Company,  yet  their  expenditure  in 
loeomotive  power  has  been  so  enormous,  as  to 
cause  considerable  anxiety  on  the  part  of 
the  Managers ;  and  some  of  them  have  even 
inclined  to  the  opinion,  that  the  question  of 
stationary  power  deserves  to  be  reconsidered. 
This  opinion  would  probably  be  confirmed 
and  strengthened,  if  the  practicability  of  the 
pneumatic  system  were  satisfactorily  demon- 
strated by  experiment  upon  a  sufficiently 
large  scale. 

On  the  whole,  it  appears  to  me  that  if  the 
mechanical  difficulties  of  maintaining  the 
pneumatic  tunnel  sufficiently  air-tight  be 
overcome,  the  system  presents  a  fair  prospect 
of  being  practically  successful.  These  diffi- 
culties are  not  so  great  as  they  may  at  first 
appear.  1 1  should  be  recollected  that  nothing 
approaching  to  the  exhaustion  of  the  tunnel 
can  be  necessary;  nor  even  any  considerable 
degree  of  rarefaction.  Supposing  the  tunnel 
to  have  an  internal  diameter  of  40  inches, 
the  impelling  diaphragm  would  have  a  sur- 
face of  about  9  square  feet.  If  in  such  a 
tunnel  a  degree  of  rarefaction  were  produced 
sufficient  to  cause  a  barometric  gauge  to  fall 
2  inches  (which  would  be  an  extremely  slight 
degree  of  rarefaction  indeed),  an  impelling 
force  would  be  obtained  amounting  to  one 
pound  on  every  square  inch  of  the  surface  of 
the  diaphragm,  which  would  give  an  impel* 
ling  force  of  more  than  half  a  ton.  It  is 
calculated  that  on  the  common  railways  the 
amount  of  load  is  above  300  times  the  force 
of  traction,  and  it  would  therefore  follow 
that  this  force  would  be  sufficient  to  draw  a 
load  of  100  tons.  If  an  additional  inch  of 
mercury  be  made  to  fall  in  the  barometric 
gauge  to  balance  friction,  &c.,  still  the  rare- 
faction would  be  extremely  inconsiderable, 
and  the   contrivances    to    prevent   leakage 
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would  appear  to  be  attended  with  no  great 
mechanical  difficulty. 

From  the  various  reasons  which  I  have 
above  stated,  1  am  of  opinion  that  the  pre- 
sent project  would,  if  carried  into  execution, 
be  likely  to  be  attended  with  greater  economy 
and  safety  than  any  other  method  of  working 
tailways  now  practised ;  and  1  see  no  reason 
against  the  attainment  of  as  much  speed  as 
is  obtained  by  the  locomotive  engines.  At  all 
•vents,  having  explained  the  reasons  on 
which  I  have  grounded  this  opinion,  every 
one  can  judge  to  what  weight  it  may  he  en- 
titled* The  project  would  appear  tq  be  well 
deserving  of  trial  on  some  railroad  of  limited 
feagth.  such  as  Ihat  between  London  Bridge 
and  Greenwich,  where  it  would  be  sufficient 
to  have  stationary  engines  at  the  extremities. 
|n  «ueh.  a  case,  I  see  scarcely  any  limit  to 
the  speed  which  might  be  attained  with 
atfety;  and  the  economy,  as  compared  with 
locomotive  engines,  would  probably  be  very 
great* 

London,  Feb.  19, 183*. 


Opimim  of  Professor  Farodtty, 
Mr.  Hocking  to  Professor  Faraday. 

44,  Eeroeys-ftreet,  Jan.  28, 1832. 

Bear  Sir,«~As  you  have  witnessed  the  ex- 
periment upon  the  improved  or  pneumatic 
system  of  railway,  and  expressed  a  highly 
gratifying  opinion  of  its  merits,  I  am  anxious 
to  be  permitted  to  cite  you  as  an  authority 
on  those  important  points  on  which  you  can 
speak  most  confidently,  and  on  which  alone 
its  practical  application  depends. 

The  efficacy  of  the  power  is,  of  course, 
indisputable;  and  it  is  hut  to  witness  the 
experiment,  as  you  have  done,  to  admit  that 
the  mode  of  its  application  whieh  this  im* 
provement  embodies  is  equally  simple  and 
certain. 

To  put  the  power  whieh  nature  supplies 
in  aetiop,  and  apply  it  to  the  object,  local 
steam-engines  are  employed,  as  these  yield 
the  services  of  the  gigantic  force  of  steain  in 
the  cheapest  possible  manner.  Local  steam- 
engines  possess,  moreover,  this  further  im- 
portant and  valuable  quality,  that  the  intenr 
sity  of  the  force  may  be  greatly  varied  upon 
them,  so  that  they  may  be  worked  at  a  low 
pressure  for  levels  and  descents,  and  be 
increased  in  their  effect  to  almost  any  extent 
to  work  acclivities. 

The  possession  of  the  means  of  increasing 
the  active  force  as  the  occasion  may  require, 
obviates  the  necessity  of  obtaining  a  level, 
or  even  a  near  approach  to  a  level ;  and  as  it 
is  this  necessity  which  involves  the  enor- 
mous expense  of  cutting  down  or  tunnelling 


through  hills,  and  of  embanking  acjwss  vtJr 
leys  for  the  looometive  system,  the  advantage 
of  obviating  it  needs  only  to  be  pointed  out 
to  be  admitted. 

In  the  mechanical  construction  of  the 
railway,  whilst  the  cylindrical  form  which  is 
given  to  the  bod/,  and  its  inflexible  con- 
tinuity, make  it  independent  of  artificial 
foundations,  the  attachment  of  the,  rails  to 
the  cylinder  upon  its  horizontal  diameter 
gives  them  the  important  advantage  of  being 
at  once  inseparably  connepted,  and  to- 
tally independent  of  extraneous  or  artificial 
support. 

Besides  the  general  stability  which  the 
peculiar  form  and  mechanical  construction 
of  the  improved  railway  give  it,  the  system 
upon  which  it  is  worked  renders  it  free  from 
any  tendency  to  derangement,  since  the 
carriages  run  along  upon  the  rails  with  the 
even  and  unexciting  pressure  qf  the  leap 
alone  j  and  this  system  employs  no  ponder? 
ous  locomotive-engine,  whose  violent  con- 
cussions might  promote  any  such  tendency, 
nor  is  the  railway  burdened  with  an  incunv 
braace  which  wastes  upon  its  own  unprofit- 
able weight  a  large  proportion  of  the  power 
it  brings. 

The  attachment  of  the  governor,  or  ex- 
ternal carriage  of  the  travelling  apparatus, 
to  the  dynamic  traveller  within  the  body  of 
the  railway,  and  its  connexions  with  the 
railway  itself,  are  such  as  to  preclude  the 
possibility  of  its  being  thrown  off;  and  as 
the  train  of  carriages  must  follow  the 
governor,  and  every  carriage  has  its  peculiar 
attachment,  their  security  is  absolute.  In- 
deed, it  appears  to  me  difficult  to  suppose 
an  accident  arising  from  the  railway  itself, 
or  from  the  mode  of  transit,  or  that  could 
happen  to  either,  that  could  have  the  effect 
of  rendering  the  carriages  insecure,  or  even 
affect  ip  the  slightest  degree  their  safety. 

I  do  not  trouble  you  with  questions  as  to 
the  cost  of  formation  and  construction,  as 
that  is  a  mere  matter  of  estimate  j — the  fact 
that  the  power  employed  *s  capable  of  being 
increased  at  pleasure,  to  overcome  acclivities, 
shows  an  important  saving  in  the  most  ex- 
pensive item  ;  and  in  working  a  railway,  the 
difference  between  the  expense  of  local  and 
locomotive  steam-power  alone,  is  so  beyond 
all  comparison  in  favour  of  the  former,  that 
no  one  at  all  conversant  with  the  subject  will 
require  evidence  of  the  great  advantage  in 
point  of  economy  to  be  derived  from  its  use. 

Your  confirmation  of  the  correctness  of 
the  views  herein  stated  will  much  oblige, 
Dear  Sir, 
Your  faithful  servant, 

WlLUAM    HOCEING. 

Michael  Faradny,  Esq.,  P.  R.  6., 
*c.  &c.  ftc#« 
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Prqfa&r  Faraday  to  Mr.  Hocking* 

Boyal  Institution,  F«b.  3, 1636. 

My  dear  Sir, — The  points  in  your  letter 
of  the  26th  of  last  month,  which  you  put  to 
me  for  an  opinion,  are  such  that  I  have  no 
hesitation  in  agreeing  with  you  upon  them. 

To  enumerate  briefly  these  points:— the 
principle  of  communication  of  power  is  cor- 
rect— the  use  of  local  steam-engines  is  highly 
advantageous,  both  for  cheapness  of  force, 
and  capability  of  varying  it  when  required — 
the  necessity  for  levels  will,  I  presume,  there- 
fore be  greatly  obviated — the  association  of 
cylinder  and  rail  is  such,  that  the  whole 
road  must  (with  sufficient  thickness  in  the 
cylinder)  have  great  stvength  and  firmness— 
the  absence  of  locomotive-engines  removes 
much  of  the  cause  of  derangement  which  the 
road  would  have  to  sustain— --and  J  do  not 
see  bow  the  governor  ana"  carriages  can  leave 
the  railway. 

You  know  my  objection  \o  giving  a  gene- 
ral opinion  in  reference  to  the  profitable 
application  of  the  plan  in  question;  but  I 
ibiv  here  add,  that  the  reserve  I  feel  ori- 
ginates simply  in  my  possessing  no  practical 
knowledge  of  the  construction,  expense,  and 
profit  of  ordinary  railroads. 

I  am,  my  dear  Sir, 

Very  truly  yours, 
M .  Farapay. 

William  Hocking,  Esq.,  F.  S.  A., 
&c.  &c.  &c. 


Remarks. 
$'  The  working  of  large  air-pumps  by 
an  adequate  moving  power,  tna  the  nn- 
fcaim  of  air  in  tubes  or  umnels  by  such 
means,"  is,  as  Dr.  Lardner  observes, 
"  not  a  new  idea,"  haying  been  tf  sug- 
gested by  Papin  in  the  latter  end  of  the 
18th  century."  But  Dr.  Lardner  should 
have  stated,  thai  Papin  not  only 
"  suggested"  the  "  ids*,  ■  but  attempted 
4o  reduce  it  to  prac^ee-^ani  wwpltUly 
fitiifid*  Papsn  proposed  to  drain  a  mine 
by  a  water-power  situated  at  the  distance 
of  about  a  mile.  His  first  plan  for  ihis 
purpose  was  to  make  the  water  work  a 
piston,  which  compressed  the  air  in  a 
-cylinder  till  it  had  acquired  a  very  high 
degree  of  density;  the  compressed  air 
was  then  allowed  to  escape  into  a  long, 
•arrow  pipe,  which  communicated  with 
another  cy  linderat  the  mouth  of  the  ssiue. 
Papin  expected  that  the  result  would 
be  the  forcing  up  of  a  piston  fixed  in  the 
last*  mentioned  cylinder,  and  connected 
with  the  lifting-pump  of  the  mine,    The 


•apparatus,  however,  would  not  work ;  ne 
degree  of  compression  which  he  could 
effect  at  one  end  would  raise  the  piston 
at  the  other.  Papin  then  tried  the  re- 
verse of  the  operation ;  instead  of  eon*. 
densing  air,  he  exhausted  it  (as  Mb. 
Pinkus  now  proposes  to  do),  antici- 
pating that  the  immense  velocity  with 
which  air  rushes  into  a  vacuum  would 
produce  a  rapid  and  effectual  communi- 
cation of  power.  But  the  failure  in  this 
case  was  as  complete  as  in  the  other. 

Nor  is  Papin  the  only  person  who 
has  attempted  to  obtain  a  motive  power 
in  this  way.  Jt  is  related  by  Dr.  Robi- 
son  that,  a  good  many  years  afterword*, 
there  was  "  erected  «  machine  in  Waits, 
at  a  powerful  fall  of  water,  which  worked 
a  set  of  cylinder-bellows,  the  blow  •pipe 
of  which  was  conducted  to  the  distance  of 
a  mile  and  a  half,  when  it  was  applied  to 
a  blastfurnace.  But  although  care  was 
taken  to  make  the  conducting-pipe  com- 
pletely air-tight,  of  great  size,  and  m 
smooth  as  possible,  it  w&uld  hardly  blow 
out  a  amdle.  The  failure  was  ascribed 
to  the  impossibility  of  mating  the  pipe 
air-tight.  But,  what  was  surprising,  above 
ten  minutes  elapsed  after  the  action  of  the 
pistons  in  the  bellows  before  the  least 
wind  could  be  perceived  at  the  end  of  the 
pipe ;  whereas  the  engineer  expected  an 
interval  of  six  seconds  only." 

Still  later— even  as  recently  as  1826^- 
Mr.  John  Vallance  proposed,  by  exhaust- 
ing the  air  out.  of  a  tunnel,  or  series  of 
large  pipes,  to  propel  carriages  with  pa*. 
■sengers  and  goods,  at  an  unprecedented 
degree  of  speed  ;  and  actually  exhibited 
hi*  scheme  in  operation,  on  a  small  scale, 
at  Brighton.  After  much  talk,  hewevee, 
of  the  wonders  it  was  to  perform,  it  came 
eiso  to  nothing.  (SeeMeoh.Mag.Tols.  vti. 
and  vtii.) 

The  "  Pneumatic^-Railway"  of  the  p»- 
sent  day  is  nothing  more  than  a  revival 
of  Mr*  Vallance's  abortive  project,  with  a 
alight  modification.  The  principle  on 
which  the  power  is  to  be  obtained  is  pre- 
cisely the  same;  the  only  difference  be* 
tween  the  two  plans  is  that,  according  to 
Mr.  Vallance's,  the  carriages  were  to  ran 
within  the  cylinder-— close  at  the  heels  of 
the  vacuum — to  be  ehot  through,,  as  ijt 
were  —  while,  according  to  Mr.  Pinkus, 
they  are  to  run  on  the  outside,  the  vb> 
coum-power  being  transferred  to  them  by 
means  of  what  Dr.  Lardner  callB.the 
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<*  valvular  cord."  Which  of  these  would 
be  the  better  method  of  propelling  the 
carriages  it  is  unnecessary  to  inquire, 
since  it  is  tolerably  clear,  from  previous 
experience,  that  they  cannot  be  propelled 
(within  economical  limits)  at  all. 

Dr.  Lardner  states,  that  it  appears  to 
him,  on  the  whole,  that  "if  the  mecha- 
nical difficulties  of  maintaining-  the  pneu- 
matic-tunnel sufficiently  air-tight  be  over- 
come, the  system  presents  a  fair  prospect 
of  being  practically  successful."  The 
experiments  of  Papin  and  the  Welsh 
engineer  show,  that  the  difficulty  of 
keeping  the  tunnel  air-tight  is  by  no 
means  the  only  or  indeed  principal,  diffi- 
culty in  the  case.  In  Mr.  Variance's  ex* 
perimental  pneumatic-tunnel  there  was 
an  open  space,  of  an  inch  left  all  round 
the  name  which  carried  the  carriage ;  and 
yet  the  carriage  was  shot  to  and  fro  very 
effectually  (for  the  distance).  The  grand 
difficulty  to  be  overcome — that  which 
makes  all  others  of  comparatively  no 
moment — is  the  difficulty  of  acting  on  a 
column  of  any  considerable  length,  of  so 
thin,  subtle,  and  elastic  a  fluid  as  air. 
Papin  could  make  no  useful  impres- 
sion on  a  column  a  mile  long ;  yet  Mr. 
Pinkus  talks  gravely  of  the  facility  of 
managing  a  column  of  air  "  several 
miles  long,"  and  Dr.  Lardner  as  gravely 
recommends  that  a  trial  of  the  scheme 
should  be  made  on  the  London  and 
Greenwich  Railway — about  three  miles 
long  ^  for  which-  purpose,  he  says,  it 
would  be  <"  sufficient"  to  have  stationary 
or  exhausting  engines  "  at  the  extremi- 
ties." "Sufficient"  indeed!  Yes,  just 
as  sufficient,  and  no  more,  as  the  Welsh- 
man found  his  blowing  cylinder;  as  that 
could  "  hardly  blow  out  a  candle"  at 
the  distance  of  a  mile  and  a  half,  so 
neither  of  the  two  engines  wonld  be  able 
to  stir  a  feather  at  three. 

It  is  admitted  by  Dr.  Lardner,  that  in 
any  event,  no  more  power  can  be  gained 
behind  the  impelling  diaphragm  than 
is  requisite  to  produce  the  exhaustion 
in  front;  and  that  "  the  tunnel  must  be 
regarded  merely  as  a  substitute  for  the 
rope  in  the  common  method  of  working 
railways  by  stationary  engines ;"  but  he 
justifies  his  preference  of  the  pneumatic- 
railway  on  the  ground,  that  '*  in  the  case 
of  the  pneumatic-railway  the  friction  of 
the  rope  is  replaced  by  tlie  friction  of  the 
air-pumps  and  of  the  impelling  appara- 


tus," and  "  that  the  latter  compared  with 
the  former  must  he  almost  insignificant." 
Dr.  Lardner,  however,  has  here  forgot- 
ten to  take  into  account  the  friction,  of 
the  column  of  air — "  several  miles"  long 
—against  the  inside  of  the  cylinder; 
neither  has  he  made  any  allowance  for 
the  greater  difficulty  of  acting  upon  a 
column  of  air  than  upon  a  line  of  rope. 

The  wear  and  tear  of  hempen  ropes  is 
certainly  very  great ;  Out  they  will,  at 
least,  do  the  work  that  is  assigned  to 
them;  while  Mr.  Pinkus's  aerial  .sub- 
stitute could  not  be  worked  at  all.  - 

From  the  statements  in  the  prospectus, 
it  would  seem  as  if  the  projector  ima- 
gined that  his  cylinders  could  be  laid 
down  in  a  direct  line  across  a  country 
without  ballasting,  tunnelling,  embank- 
ing, or  any  thing  of  the  kind  ;  as  if  he 
thought  that  it  would  matter  nothing' 
whether  they  were  laid  down  firmly  or 
loosely,  straight  or  crooked !  He  claims 
absolutely  "  the  power  of  surmounting^ 
acclivities,"  that  is,  the  power,  of  ascend* 
ing  any  plane  whatever,  with  any  number 
of  tons'  weight  at  his  back,  (by  simply 
exhausting  the  air  at  the  upper  end  of  the 
transit  tube !)  in  spite  of  gravity — in  spite 
of  every  law  of  nature  and  of  common 
sense. 

Dr.  Lardner,  the  great  sponsor  of  the 
scheme,  does  not  indeed  go  so  far  as  this. 
He  asserts  only  that  the  difficulty  of 
ascending  acclivities  "  would  be  still 
•farther  diminished  by  superseding  the 
rope  (of  hemp)."  But  how  diminished 
he  does  not  explain,  and  would  probably 
find  it  difficult  to  do. 

A  stationary  engine  has  only  to  be 
made  large  enough  to  be  able,  with  the 
help  of  a  connecting  rope  -or  ehain,  to 
pull  up  a  plane  of  any  degree  of  *aelma- 
tion,  as  great  a  weight  as  was -ever  conw ■> 
veyed  on  a  level  railway ;  but  no  engine 
that  could  be  set  to  work  at  the  upper 
end  of  one  of  Mr.  Pinkus's  cylinders, 
placed  at  such  an  angle  of  inclination, 
would  ever,  though  worked  till  dooms- 
day, be  able  to  pump  up  a  single  hun- 
dred weight,  of  such  stuff  as  men  and 
merchandise  are  made  of. 

The  scheme  is  altogether  a  most  pre- 
posterous one ;  and,  were  it  not  for  the 
countenance  which  it  has  received  from 
such  men  as  Dr.  Lardner  audi  Professor 
Famday,  would,  be  quite  unWuajhy  of 
notice.  .    „  .?inT 
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HUNTERS    PATENT. 

In  March  last,  a  patent  was  granted  to  Mr.  James  Hunter,  of  Leys  Mill, 
Arbroath,  "  for  certain  improvements  in  the  art  of  cutting,  or  what  is  commonly 
called  feeing'  and  dressing  certain  kinds  of  stone."  The  specification  of  Mr.  Hunter's 
method  has  not  yet  been  enrolled  ;  but  from  a  Report,  with  a  copy  of  \*hich  we  have 
been  favoured,  made  to  the  proprietor  of  the  Leys  Mill  Quarries  (W.  F.  L.  Car- 
negie, Esq.)  by  Messrs.  Carrnichacl  and  Kerr,  engineers,  of  Dundee,  who  were 
invited  to  see  the  method  in  actual  operation  at  these  quarries,  and  to  verify  the 
results,  it  appears  to  be  immensely  superior  to  any  other  hitherto  devised.  Mr. 
Hunter  has  seemingly  reatised  that  great  desideratum,  a  power-machine  for  the 
cutting  and  dressing  of  stone,  capable  of  withstanding  the  extraordinary  friction  to 
which  it  must  be  necessarily  subjected.  The  dispatch  with  which  immense  blocks 
of  stone  are  cut  up  and  dressed,  by  Mr.  Hunter's  apparatus,  is  prodigious ;  yet  the 
cost  of  tools  is  next  to  nothing — "  only  a  halfpenny- worth  of  steel  for  every  hun- 
dred feet  of  planed  surface  !" 

Report  of  Mr.  Charles  Carmichael,  and  Mr.  John  Kerr,  Engineers,  Dundee,  on,  the  power  of 
Mr.  James  Hunter's  Stone-planing  machine. 

Sir, — Agreeably  to  your  desire,  we  have  visited  Leys  Mill  Quarries,  and  attended  minutely 
to  the  performance  of  the  stone-planing  machines.  These  machines  do  their  work  most 
effectually,  as  the  following  experiments,  which  we  witnessed,  will  testify. 

Experiment  First. 

We  went  to  one  of  the  machines  that  had  six  stones  laid  on  the  bench,  one  of  which  was 
planed,  and  the  second  begun  to  be  operated  upon  j  while  this  was  doing  we  took  the  dimen- 
sions of  the  other  four  stones,  viz. :— 


Number     1    Length  of 
of  Stones,     j      Stones, 

Breadth  of 
8  tones. 

Thickness. 

Finished 
Thickness. 

Quantity 
taken  off. 

Feet.  Inches. 

1  5        3 

2  15        0 

3  i     5        6 

4  i     4        0 

Feet.  Inches. 
2        6 
2        8 
2        6 
2        3 

Inches. 

H 

3 
6 
4 

Inches. 

i 

Inches. 

1 

4 

The  average  thicknesses  of  the  above  stones  are  given,  but  many  parts  of  them  were  much 
more  than  the  thickness  stated.  One  of  the  broad  finishing  tools  was  blunted  ere  the  experi- 
ment began,  and  was  changed  when  No.  2  was  in  the  operation  of  being  planed.  No.  3  wa* 
a  very  hard  stone,  and  was  what  is  technically  called  yolk,  in  planing  wbicij  one  of  the 
roughing  tools  broke  at  the  point ;  still  it  wrought  out  the  stone,  and  was  then  replaced.  A 
splinter  came  off  the  face  of  the  last  stone,  when  about  half-finished,  which  was  another  cause 
of  delay,*  as  they  had  to  go  over  it  again;  but,  notwithstanding  the  delay  occasioned  by. 
the  breaking  of  one  tool,  by  another  being  changed,  and  by  having  to  go  over  the  one-half 
of  the  last  stone  twice,  yet  the  time  altogether  was  forty-five  minutes,  being  at  the  rate  of 
sixty-five  superficial  feet  per  hour. 

Experiment  Second  (same  machine). 

Five  stones  were  now  put  on  the  planing  machine,  of  the  following  dimensions,  viz. : — 


Number 

Length  of 

Breadth   of 

Thickness. 

Finished 

Quantity 

of  Stones. 

Stones. 

Stones. 

Thickness. 

taken  off. 

Feet.   Inches. 

Feet.  Inches. 

Inches. 

Inches. 

Inches. 

1 

4         3 

2        2 

*i 

2* 

2 

2 

3         9 

1       10 

4f 

3* 

u 

3 

3.       4 

2        8 

6 

4 

2 

4 

3        6 

2        0 

o£ 

4i 

1* 

5 

3        8 

3        6 

o* 

4* 

1 

These  stones  were  planed  in  forty- two  minutes. 

The  above  stones  were  taken  from  the  quarries  without  selection,  and  the  men  that  were 


Digitized  by 


Googk 


74  HUNTER^   PATIUTT   $?©*«>  P*A*U*KJ   MACHINE. 

working  the  machine  were  not  informed  of  the  object  of  our  visit.  Experiment  First  began 
at  half- past  twelve  o'clock,  neon,  and  Experiment  Second  was  concluded  at  nine  minutes  past 
two;  thus  leaving  twelve  minutes  for  cleaning  and  reloading  the  bench  of  the  machine.  Had 
all  the  stones  been  5£  feet  long,  they  would  have  been  planed  in  exactly  the  same  time,  for 
the  machine  travels  the  distance  for  that  length;  so  that  nearly  sixty-seven  fleet  of  surface 
would  have  been  planed  in  forty-two  minutes. 

The  stones,  as  they  come  from  the  machine,  are  remarkably  smooth  and  straight  on  the 
face ;  and  were  it  not  for  the  shade  left  by  the  tools,  we  would  be  apt  to  think  them  polished^ 
as  they  feel  as  smooth  as  a  polished  stone. 

We  were  told  by  the  foreman  that,  during  the  last  week,  there  was  planed*  4,400  super ficj* 
feet,  more  than  half  of  which  was  planed  on  both  sides  (indeed  more  than  half  of  all  the 
Stone  that  leave  the  quarry  are  planed  on  both  sides),  by  four  machines.  We  saw  the  pay- 
list  for  the  week ;  the  amount  was £6     1     § 

Add  blacksmith  for  dressing  and  grinding  tools • .  •  • 0  12    0 

£6  IS    6 

We  were  further  informed  by  the  manager  that,  during  the  last  summer,  there  were  upwards 
of  100,000  feet  of  pavement  planed  by  four  machines ;  and  there  was  one  thing  that  struck 
us  most  forcibly,  which  is  the  small  degree  of  wear  on  the  tools.  Three  shillings  a  week,  or 
sixpence  per  day,  is  the  cost  of  the  labour  for  dressing  and  grinding  the  tools  of  one  machine  j 
and  the  whole  consumption  of  steel  during  the  last  year  was  under  a  hundredweight,  so  thai, 
if  we  measure  both  sides  of  those  stones  that  were  actually  planed  on  the  two  sides,  it  will  tie 
seen  a  pound  of  steel  will  plane  1,500  feet,  or  about  a  halfpenny-worth  of  steel  for  every 
.  J..UQ  feet  of  planed  surfaces. 

-  There  are  now  five  machines  working  in  the  quarry,  wrought  by  a  steam-engine  of  eix-fc«*»e 
power,  the  steam  cylinder  of  which  is  16  inches  diameter, stroke  2  feet.  Beside*  tfeemaebJBjit, 
the  engine  has  to  work  two  inclined  planes,  one  of  which  is  for  dragging  up  the  pavement 
from  the  quarry  to  the  machines ;  the  distance  on  the  incline  48  fee$,  ascent  1  foot  in  5 ; 
average  quantity  about  thirty  tons  per  day  of  ten  hours. 

The  second  incline  is  for  dragging  up  the  rubbish  from  the  quarry  to  the  place  where  it  is 
deposited ;  distanpe  87  feet,  ascent  1  foot  in  4  J  quantify  from  50  to  60  tons  per  day  of  ten 
hours. 

The  above  shows  what  the  engine  is  actually  doing;  and  we  have  no  hesitation  in  saying 
that  the  engine  would  work  eight  machines  besides  the  inclines*  without  being  overloaded ; 
and  our  opinion  is  that  a  machine,  on  the  average,  is  not  much  more  than  one-half  horse- 
power. We  are,  Sir, 

Your  mosf  obedient  servants, 

CCaewjc  jhsi, 
JO£N  £BRR. 
To.Yf.  F.  h.  Carnegie,  Esq.,  Riniblelbroont,  Arbroajb, 

Note  by  Mr.  Carnegie* 

To  explain  the  difference  which  is  apparent  between  the  quantities  of  planed  afene,  wbif& 
according  to  the  statement  of  the  engineers,  might  be  produced  in  a  given,  time  bjT  4tf 
machines,  and  the  quantity  stated  to  them  as  in  one  week  aejtuaUy  sea£  to.  aaarjfft,  &  # 
necessary  to  remark, — 1st,  That  jt  is  found  in  practice  to  be  cheaper  to  dress  the  stones  by 
the  machine  in  the  rough  state  and  shapeless  form  in  which  they  are  taken  from  the  quarry, 
and  to  square  them  by  hand  afterwards,  than  to  follow  the  opposite  course,  as  is  done  where 
the  whole  work  has  to  be  performed  by  hand ;  thus  a  great  quantity  of  work  measured  by  the 
engineers,  but  not  available  in  the  market,  is  nearly  lost.  3d,  A  considerable  quantity  is 
required  to  be  dressed  over  twice  on  one  side,  or  on  both  sides,  according  to  circumstances ; 
thus  the  stones,  No.  3,  in  Exp.  1 ,  and  Nos.  2, 3,  4,5,  in  Exp.  2,  being  too  thick,  were  redressed 
on  the  under  side  to  suit  the  market.  2d,  The  quarry  does  not  always  afford  stones  of  a  size 
to  fill  the  benches,  when  much  power  is  lost,  as  the  machine  has  to  traverse  the  whole  width. 
4th,  Other  circumstances  (such  as  bad  weather,  &c.  &c.),  which  will  readily  present  themselves 
to  the  minds  of  those  conversant  in  these  matters,  always  occur  to  prevent  general  results  from 
attaining  the  extreme  limit,  which  may  be  calculated  as  possible,  from  the  data  of  a  short 
experiment.  Mr.  L.  C.  having  been  present,  can  confidently  testify  as  to  the  correctness  and 
impartiality  with  which  these  experiments  were  conducted,  and  to  the  truth  of  the  information 
furnished  to  the  engineers,  by  those  in  his  employment.  ' 

*  See  subjoined  Note  by  Mr.  Paraegie,  otithU  poial.  .' 
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It  is  truly  surprising  that,  in  an  age  of 
enterprise  and  inquiry  like  the  present, 
there  should  exist  in  any  quarter  of  the 
globe  a  vast  blank  of  36°  of  latitude,  by 
20°  to  40°  of  longitude — comprising  a 
meridional  section  of  between  2,000,000 
and  3,000,000  square  miles — of  which, 
and  of  the  people  inhabiting  it,  we  are 
nearly  as  ignorant  as  if  it  were  located 
in  another  planet.  Yet  such  is  literally 
the  fact ;  for,  notwithstanding  the  nu- 
merous attempts  which  have  been  made 
at  different  times,  by  enterprising  in-? 
dividuals,  to  penetrate  into  the  interior 
of  the  African  continent,  but  a  few  port 
tions  of  it,  here  and  there,  extending 
only  a  small  way  beyond  the  coasts,  have 
been  hitherto  explored.  An  expedition 
of  discovery  on  a  much  larger,  scale 
than  any  yet  attempted,  with  larger 
means,  and  more  comprehensive  views, 
seems  to  be  still  wanting*  in  order  to  lay 
open  this  vast  ooutinent  to  the  know* 
ledge  of  the  rest  of  the  world.  For,  if 
African  discovery  is  to  progress  as  it  has 
'done  for  the  last  three  centuries — not 
lese  than  two-thirds  of  it  having  never* 
.  even  to  this  day,  been  trod  by  civilised 
man-r-three  times  three  centuries  more 
will  probably  glide  away  before  the  deep 
darkness  which  overhangs  this  portion  of 
the  earth  will  be  completely  dispelled. 
If  so  immense  a  terra  incognita  exists 
{and  we  could  almost  suppose,  from  its 
being  so  long  overlooked,  that  it  did  not 
exist),  the  only  question  which  can  arise 
is,  sot  as  to  the  expediency,  but  as  to 
the  means,  of  exploring  it,  There  are 
not  wanting  some,  who  calmly  antipi? 
pate  that  Africa  will  become  explored 
by  degrees,  and  look  op  every  attempt  to 
arrive,  by  any  shorter  cut,  at  so  desirable 
a  consummation,  as  involving  a  needless 
and  unjustifiable  sacrifice  of  human  life, 
But  such  persons  might  as  reasonably 
lament  that  tea,  coffee,  sugar,  and  other 
tropical  productions,  were  ever  added  to 
the  list  of  European  luxuries  (may  we  not 
rather  now  say,  necessaries .?),  because  of 
the  thousands  of  lives  which  have  hitherto 
been  sacrificed  in  adventuring  across 
the  seas  for  the  purpose  of  obtaining 
them.  Others,  again,  there  are,  who 
urge  that  the  entire  exploration  of  Africa, 
or  rather  to  attempt  to  penetrate  entirely 
through  Africa,  embraces  too  arduous 
and  extensive  a  field  for  any  feasible 
scheme  of  geographical  discovery.    Bull 


we  may  class  these  objectors  wijth  those 
who  depict  Africa  as  a  region  of  deserts, 
and  as  having  no  navigable  rivers  $  whito 
the  fact  is,  that  we  want  but  the  en(err 
prise  to  explore  a  country  as  fertile,  in 
all  probability %  as  any  in  the  world,  and 
to  trace  her  rivers,  many  of  which  (as. 
Captain  Owen's  recent  exploratory  voyage, 
has  set  forth)  are  navigable  for  many 
hundreds  of  miles. 

For  all  these  reasons,  it  gives  us  94 
ordinary  satisfaction  to  observe,  that  ft 
subscription  is  on  foot  for  fitting  out  ant 
expedition*  which  shall  penetrate  quite 
through  the  interior  of  Africa,  from  the 
South  towards  the  North-  We  allude, 
to  that  of  which  Mr.  W.  F.  Hoar  is  the 
projector,  and  intended  conductor  ;  and 
which  numbers  among  its  patrons,  the 
Duke  of  Somerset,  the  Earl  of  Muoster# 
Lord  Bexley,  Sir  Alexander  Johnston, 
J)r.  Olintbus  Gregory,  and  other  distin- 
guished philanthropists  and  men  of 
science.  The  pla>n  of  operations  which 
Mr,  Hear  and  his  party  propose  to  felt 
low,  is  to  proceed  as  a  well-organisee) 
and  equipped  caravan,  able  to  locate  for 
a  season  here  or  there  during  the  rains, 
and  to  set  out  from  the  well-known 
healthy  districts  of  the  South,  so  that 
they  may  become  gradually  inured  to 
the  difficulties  of  African  travelling*  pre-* 
vioualy  to  entering  the  more  peril  one 
field  farther  to  the  North,  and  thus  have 
an  ample  opportunity  of  estimating  their 
resources,  and  of  putting  die  adequate* 
ness  of  their  outfit  to  a  thorough  test, 
before  they  are  so  far  involved  as  ta 
render  retreat  or  succour  impossible* 
The  country  through  which  they  will  en- 
deavour to  shape  their  course,  is  that  in. 
eluded  within  the  point  where  Major, 
Denham,  in  conjunction  with  Captain 
£lapperton,  terminated  his  discoveries  in 
the  $ort)i,  ajid  the  point  where  Messrs, 
Campbell,  Burchall,  and  ethers,  terrnjt 
nated  theirs  in  the  South ;  comprehend- 
ing, as  has  been  already  stated,  a  me- 
ridional line  of  not  less  than  30°  of 
latitude. 

The  project  is  one  which,  whether  \p 
be  regarded  in  a  scientific,  a  philanthror 
pic,  or  merely  commercial  point  of  viewp 
can  scarcely  fail  to  excite  universal  at- 
tention, and  to  interest  deeply  almost 
every  member  of  the  British  community. 
There  are  numberless  active  spirits,  who, 
for  their  own  sakes,  or  for  the  sake  of 
others,  are  ever  looking  abroa4  for  some 
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new  sphere  of  operation  ;  but  where,  on 
the  right  hand,  or  on  the  left,  is  there  so 
immense  a  prospect  of  success  for  all,  as 
in  Southern  Africa?  When  we  meditate 
on  the  proba  ble  results  of  discovery  in 
this  quarter,  as  connected  with  the  in- 
terests  of  humanity,  we  cannot  help  feel, 
ing  that  the  condition  of  Africa,  whether 
as  regards  her  past  wrongs,  or  her  future 
hopes,  appeals  to  us  with  a  mighty 
force ;  but  we  should,  at  the  same  time, 
feel  well  content  to  rest  the  claims  of 
this  expedition  to  the  support  of  the 
British  public,  ou  the  pecuniary  advan- 
tages alone  which  would  flow  from  the 
opening  of  so  new  and  vast  an  outlet  to 
the  products  of  British  industry  ;  remem- 
bering well,  what  the  history  of  mankind 
attests,  that  commercial  intercourse  with 
a  country  is  the  grand  master-key  to  the 
civilisation  of  its  inhabitants. 

It  is  intended,  we  understand,  to  raise 
the  pecuniary  means  required  for  the 
outfit  of  tjie  expedition,  at  the  hands  of 
the  many,  rather  than  of  the  few.  The 
plan  is  notable.  And  what  is  an  indi- 
vidaal .  mite  of  subscription,  compared 
with  the  voluntary  exertions  and  priva- 
tions which  are  to  be  made  by  the  par- 
ties  about  to  prosecute  the  expedition — 
services  proffered  without  stipulation  for 
reward,  beyond  the  honour  which  may 
be  doe  to  successful  discovery  ?  Great 
will  that  honour  be,  if  a  part  only  of 
what  is  undertaken  be  effected.  We  do 
not  hesitate  to  pronounce  the  explora- 
tion of  the  unknown  regions  in  question, 
as,  perhaps,  the  greatest  geographical 
discovery  which  yet  remains  to  be  made. 

P. 

MR.   BARLOW'S    EXPERIMENTS    ON    RAIL- 
WAY   BARS. 

When  Messrs.  Barlow,  Wood,  and 
Rastrick,  the  judges  appointed  by  the 
Directors  of  the  London  and  Birming- 
ham Railway,  to  award  the  premium 
offered  by  them,  for  the  best  form  of 
railway  bar,  chair,  &c,  reported  that 
certain  of  the  patterns  were  the  best  of 
those  produced*  (see  Mech.  Mag.  No. 
608,  p.  5) ;  they  stated,  at  the  same  time, 
that  they  were  unable  to  recommend  any 
of  them  for  trial,  owing  to  '« the  want  of 
data  for  determining  which  of  the  proposed 
rails  would  be  strongest  and  stiffest  under 

1  •,  The  »ucce»ftful  competitor*  wer»,  w*  under* 
•U«j<J.  Mr.  DuglitU  (Mob.  3  and  8).  aud  Mr.  Swain* 
burn  (No.  6). 


the  passing  load;  and  Whether'  perma- 
nently fixing  the  rail  to  the  chain,  for 
which  there  were  several  plans,  would  be 
safe  in  practice."  No  experiments  on 
malleable  iron  having  ever  been  made 
bearing  on  these  points,  they  "  considered 
it  better  to  leave  the'question  unanswered, 
than  to  recommend  on  no  better  ground 
than  mere  opinion  an  expensive  trial, 
which  might  ultimately  prove  a  failure.". 
Seeing,  however,  how  desirable  it  was 
that  such  data  should  be  obtained,  Mr. 
Barlow  proposed  to  (he  Directors,  to  un- 
dertake a  course  of  experiments  with  that 
view,  provided  the  Lords  Commissioners 
of  the  Admiralty,  would  allow  him  the 
conveniences  for  the  purpose,  afforded 
by  the  dock-yard  at  Woolwich;  and  that 
the  Directors  would  supply  such  instru- 
ments, materials,  and  workmanship,  as 
might  be  found  necessary.  The  Ad- 
miralty immediately  granted  the  requi- 
site permission ;  and  at  a  public  meeting 
of  the  proprietors  of  the  Railway,  held  at 
Birmingham,  on  the  13th  of  February 
last,  a  resolution  was  passed,  embody- 
ing Mr.  Barlow's  proposal.  Mr.  Bartow 
then  commenced  his  projected  experi- 
ments, which  he  arranged  into  four  divi- 
sions. The  object  of  the  first  series  was, 
to  determine  the  extension  of  an  iron  bar 
of  given  area,  under  different  degrees  of . 
tension,  and  hence  the  force  with  which 
the  same  bar  will  contract  with  a  given 
redaction  of  temperature;  of  the  second, 
to  ascertain  the  comparative  resistance  of 
malleable  iron  to  extension  and  com- 
pression, and  thereby  the  position  of  the 
neutral  axis ;  of  the  third,  to  find  out  the 
figure  of  the  area  of  section,  which-gives 
the  greatest  strength  with  the  same  quan- 
tity; and  of  ihe  fourth,  to  discover  the 
strains,  which  bars  of  given  sections 
are  capable  of  sustaining,  without  in- 
jury to  their  elastic  powers.  A  paper 
containing  the  whole  of  the  details  of 
these  experiments  was  delivered  by  Mr. 
Barlow  to  the  Directors,  accompanied  by 
a  Report,  containing  what  may  be  termed 
a  popular  view  of  the  results  arrived  at, 
aud  some  practical  suggestions  for  the 
future  guidance  of  the  Company.  The 
Directors  have  expressed  their  high  ap- 
probation of  Mr.  Barlow's  labours,  and. 
with  their  sanction  they  are  now  made 
public  for  the  benefit  of  all  other  Rail- 
way Proprietors.*  ..    o 

•  Ex|fiiment*  on  the  Tran«Vf>r»i>  Strfinrttf  ArtH 
otter  Properties  of  M»Ut*ft»le  Jft*,'*iib'Rfl**ttrte  u 
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The  reader  can,  of  coarse,  desire  no 
better  summary  than  that  furnished  by 
Mr.  Barlow  himself  in  bis  Report,  of 
the  results  which  his  experiments  have 
established. 

"It  has  been  ascertained  (page  27),  that  a 
malleable  iron  bar  of  any  length  is  extended 
1-nio-gth  part  of  its  length  by  a  direct  strain 
of  a  ton  per  inch  on  its  sectional  area;  and 
that,  when  strained  with  ten  tons  per  inch,  or 
when  stretched  x^th  part  of  its  length,  its 
elasticity  is  injured,  and  the  bar  will  not  re- 
turn to  its  original  state. 

"  Now,  as  the  contraction  of  iron,  between 
summer  and  winter,  amounts  to  ysVbth  part 
of  its  length,  it  follows,  that  the  bars  cannot 
be  fixed  permanently  to  the  chairs  and  blocks, 
without  great  danger  of  drawing  so  much 
upon  their  strength,  as  materially  to  impair 
their  efficiency  for  bearing  a  great  passing 
load. 

"  ft  follows  also  as  a  consequence,  that  if 
the  rails  and  chairs  must  not  be  permanently 
fixed  to  each  other  by  direct  means,  it  ought 
not  to  be  attempted  by  indirect  means,  viz. 
by  cotters,  keys,  or  wedges ;  for,  either  these 
will  hold  the  rail  to  the  chair,  or  they  will 
not.  If  they  do  hold  fast,  they  produce  all 
the  mischief  which  permanent  fixing  would 
occasion ;  and  if  they  draw,  then  they  do  no 
good,  although  they  may  still  do  mischief. 
Whence  I  am  led  to  conclude,  that  the  rails 
should  have  no  greater  attachment  to  the 
chairs  than  is  sufficient  for  preserving  them 
steady  while  the  load  is  passing. 

"  My  next  experiments  were  directed  to 
finding  the  position  of  the  neutral  axis  in 
malleable  iron ;  for  without  this  datum,  the 
strength  of  rails,  of  differently- formed  trans- 
verse sections,  cannot  be  computed  and  com- 
pared with  each  other,  at  least,  without  the 
expensive  mode  of  having  them  first  made, 
and  then  their  strengths  found  by  experi- 
ment. In  this  inquiry,  as  in  the  preceding, 
I  have  succeeded  to  my  entire  satisfaction ; 
and,  by  the  results  obtained,  have  formed 
rules  of  very  simple  character,  which  will 
enable  any  person  to  compute  with  great 
precision  the  bearing  strength  of  a  bar  of  any 
proposed  section  within  the  limits  of  its 
elastic  or  restoring  power,  and  also  the 
amount  of  the  deflection  it  will  sustain  under 
this  or  any  lesser  load.  I  have  demonstrated 
by  .these  means,  that  we  may  find  certain 
practicable  forms  of  parallel  rails,  which 
shall  be,  weight  for  weight,  equally  as  strong 
as  the  fish-bellied  rail,  when  loaded  at  their 
middle  point,  and,  of  course,  stronger  in 
every  other  part  For  which  reasons,  and 
for  others  I  have  explained  in  page  66, 1  feel 

to  its  uses  for  Railway  Bart ;  and  a  Report  founded 
on  the  same,  addressed  to  the  London  and  Birming- 
ham £a|lway  Company.  By  Peter  Barlow,  F«1LS. 
W  WWW*  Ira*  •  fellow**  London. 


fully  convinced  that  the  parallel  rail  formed 
according  .to  the  requisite  proportions,  is 
decidedly  the  best." 

The  novelty  and  importance  of  these 
results  will  be  at  once  recognised  by. all 
who  are  familiar  with  railway  practice. 
The  opinions  of  engineers  have  been 
hitherto  much  divided  with  respect  to  the 
comparative  advantages  of  fish-bellied 
and  parallel  rails.  Mr.  George  Stephen- 
son, and  his  son,  Mr.  R.  Stephenson,  ad- 
vocate the  superiority  of  the  fish-bellied 
form ;  and  it  is,  accordingly,  that  which 
has  been  adopted  on  the  Stockton  and 
Darlington,  Liverpool  and  Manchester, 
and  other  railways  executed  under  their 
direction.  Mr.  Vignoles,  on  the  con^ 
trary,  prefers  the  parallel  rails,  and  has 
introduced  it  into  the  Wigan,  St.  Helen's, 
and  Dublin  and  Kingstown  railways* 
As  Mr.  Barlow's  opinion  in  favour  of 
the  latter  will  now  probably  be  con- 
sidered decisive  of  this  much  agitated 
question,  we  shall  place  before  our 
readers  those  "  reasons"  for  it  to  which 
he  refers  in  the  preceding  extract. 

"It  appears,  that  it  is  always  possible  to 
produce  a  parallel  rail  of  good  practical  pro- 
portions, which  shall  be  as  strong  as  a  fish- 
bellied  rail  of  the  same  weight ;  and  this 
being  the  case,  I  am  decidedly  convinced, 
after  hearing  and-- well  weighing  every  argu- 
ment that  has  been  advanced  in  favour  of  the 
latter  form,  that  the  parallel  rail  is  the  best 

•*  First.  —  Because,  although  it  is  not 
stronger  nor  stiffer  in  the  middle  point  than 
the  fish-bellied  rail,  it  is  both  stronger  and 
stiffer  in  a  very  sensible  degree  in  every  other 
point.  : 

*'  Second. — The  deflection  of  a  parallel  rail 
during  the  passage  of  a  load  is  less  every 
where  than  in  the  middle,  which  is  not  the 
case  in  the  fish*  bellied  rail.  The  rise  and 
fall  of  the  carriage,  therefore,  after  passing 
over  a  support,  is  more  rapid  in  one  case 
than  in  the  other;  and  to  this,  rather  than 
to  a  want  of  equable  strength  throughout,  I 
am  disposed  to  attribute  the  many  failures 
of  fish- bellied  rails  within  a  short  distance 
of  their  point  of  support.  There  is,  however, 
or  has  been  hitherto,  an  actual  want  of  equa- 
ble strength  towards  the  point  of  support  in 
rails  of  this  form,  which  cannot  fail  to  have 
facilitated  these  fractures;  but  which  Mr. 
Stephenson,  by  a  judicious  and  scientific 
distribution  of  the  metal,  has  avoided,  and 
no  doubt  such  fractures  would  be  with  his 
rail  less  common ;  but  the  objection  I  offer 
above,  applies  not  merely  to  the  fish-bellied- 
rail,  but  to  the  truly  elliptical  form  itself,  if 
it  were  possible  to  arrive  at  it. 
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«  tfhtrffly^T&e  parallel  rail  is  the  best, 
fcfccrtwe  It  enables  the  engineer  to  Iteep  the 
blocks  and  chairs  of  the  two  rails  directly* 
opposite  to  each  other,  so  that  the  wheels  of 
the*  carriage  shall  pass  over  both  supports 
it  the  same  time— ^a  point,  I  believe,  not 
hitherto  much  attended  to,  but  Which  is,  I 
tiftteeive,  Of  great  importance.  There  can 
be  no  doubt  the  motion  of  a  locomotive-car- 
riage consists  of  a  succession  of  ascents  and 
descents ;  and  it  mast  be  evident  bow  much 
easier  and  better  the  motion  would  be,  to 
have  the  opposite  wheels  both  rising  and  both 
falling  together,  than  to  have  one  always 
rising  while  the  other  is  falling,  and  the 
contrary.  The  difference  is  similar  to  that 
6f  a  vessel  keeping  her  head  to  the  waves,  and 
Crossing  their  direction  obliquely.  And 
every  one  who  has  never  been  further  than 
Margate  must  have  experienced  this  difference. 

«'  It  may  be  observed  that  the  waves  of 
the  railway,  or  the  deflection  of  the  rails,  are 
Very  small ;  but  I  would  observe  also,  that 
the  weights  and  velocities  of  the  carriages  are 
tery  great,  and  that  it  is  very  desirable  every 
possible  cause  of  momentum  should  be  re- 
^noved,  particularly  when  it  is  as  easy  to  do 
it  as  not  to  do  it,  as  is  the  case  with  parallel 
rails,  because  they  can  always  be  cut  to  de- 
terminate lengths,  but  which  cannot  be  done 
in  the  fish -bellied  rail,  in  consequence  of  the 
oecasional  slipping  of  the  bar  in  the  rolls. 
At  all  events,  their  length  cannot  be  varied 
at  pleasure,  which  the  former  will  admit  of, 
and  which  is  necessary^  in  going  round 
sweeps,  to  preserve  the  blocks  always  paral- 
lel. For  example,  in  going  round  a  sweep  of 
800  feet,  to  keep  the  supports  parallel,  the 
rails  of  the  inner  course  require  to  be  about 
an  inch  shorter  than  the  outer  ones,  and  they 
are  as  easily  cut  into  lengths  of  fourteen  feet 
eleven  inches  as  of  fifteen  feet,  which  is  not 
practicable  in  the  other  form. 

"  The  above  is  my  decided  conviction  re- 
lative to  the  longitudinal  figure  of  the  rails* 
I  entered  upon  the  inquiry  without  preju* 
dice;  I  felt  sensible  of  the  honour  which  the 
general  meeting  had  done  roe  in  confiding  the 
question  to  my  investigation;  and  I  have 
given  to  it  (after  obtaining  the  requisite 
data)  all  the  attention  necessary  to  arrive  at 
a  certain  conclusion." 

There  are  some  additional  observations 
in  the  "  Report"  on  the  importance  of 
keeping  the  blocks  of  the  two  lines  of 
rails  parallel,  which  are  eminently  de- 
Serving  of  attention. 

"  Jt  is  probable  I  shall  be  considered  by 
many  as  entering  into  refinements  neither 
called  for  nor  practicable,  in  the  case  of  rail* 
ways ;  but  I  would  ask,  why  is  it  found  that 
$o  much  breakage  takes  place,  and  that  so 
many  repairs  are  rendered  necessary  r  There 


te  nfl  theoretical  reason  why  a  heavy  load, 
passing  with  great  velocity,  should  cause 
more  damage  than  the  same  load  passing 
slowly,  if  the  road  were  perfect;  the  mis- 
chief, therefore,  is  in  the  imperfect  practical 
execution,  and  the  disregarding  small  iae* 
qualities,  as  we  would  disregard  them  in 
common  cases.  It  has  perhaps  never  oc- 
curred to  such  persons,  that  a  difference  of 
level  at  a  joint  chair,  between  the  two  abut* 
ting  rails  of  only  -^th  of  an  inch,  will,  when 
the  earriage  is  moving  from  the  higher  tq 
the  lower  level  at  its  greatest  speed,  cause 
the  wheel  to  pass  the  distance  of  a  foot 
without  pressing  on  the  rail,  and  conse- 
quently threw  the  whole  weight,  which 
ought  to  be  borne  equally  by  the  two  raile* 
wholly  upon  one ;  yet  this  is  a  fact  resting  en 
a  natural  law,  and  cannot  be  otherwise.  To 
fall  -j^th  of  an  inch  by  the  action  of  gravity 
requires  ^th  part  of  a  second,  and  in  that 
time  the  carriage  will  have  advanced  a 
foot ;  consequently,  for  that  space  the  whole 
weight  has  been  borne  by  one  rail  only. 
It  may  be  said  there  are  springs  provided, 
which  assist  gravity  to  bring  down  the  wheel. 
I  am  afraid,  however,  after  allowing  for  their 
inertia,  that  stfch  aids  are  very  inefficient  * 
at  all  events,  they  furnish  no  argument! 
against  having  every  thing  as  accurate*  as 
possible.  Again,  with  reference  to  the  abut, 
ting  rails,  I  was  certainly  surprised  when  a 
gentleman,  officially  attached  to  the  Ma*k$ 
Chester  and  Liverpool  Railway,  informed  ofoe, 
that  in  some  parts  of  their  line,  the  rails  were 
half  an  inch  apart,  and  that  it  was  not 
thought  injurious.  But  why,  I  would  ask, 
whether  injurious  or  not,  have  them  half  an 
inch  apart,  when  they  never  need  be  open 
above  -f^th  of  an  inch ;  and,  for  more  than 
half  the  year,  not  above  -^th  of  an  inch,  *f 
proper  care  be  taken  in  laying  them  down? 
Hitherto  an  idea  has  prevailed,  that  in  lay* 
ing  down  the  rail,  -£th  or  -Jjth  of  as.  inch 
must  be  left  for  expansion,  and  whether  not 
weather  or  cold,  the  same  allowance  is  made; 
consequently,  if  the  rail  is  laid  in  the  sum- 
mer, the  -|th  of  an  inch  becomes  nearly  a 
quarter  of  an  inch  in  the  winter,  provided  the 
contraction  takes  place  in  the  same  direction 
in  two  adjacent  rails;  but  if  in  a  contrary 
direction,  it  becomes  half  an  inch,  or  nearly 
so",  as  my  informant  states  the  fact  occasion- 
ally to  be.  To  prevent  this,  I  would,  as 
stated  at  p.  31  of  my  experiments,  have  each 
rail  fixed  to  one  chair,  and  to  one  chair  onlv  j 
and  I  would  have  three  steel  plates,  the  thick- 
nesses of  the  proper  spaces,  to  be  left  between 
the  rails,  according  to  the  temperature-  one 
between  15°  and  3o°,  another  between  S39 
and  65°,  and  another  for  all  temperatures 
above  65°,  whereby  to  regulate  the  distances 
of  the  rails.  This,  again,  will,  I  have  l&$fc 
doubt,  be  considered  an  unnecessary  refine* 


Digitized  by 


Googk 


MR.   BARLOWS  £XPfc*IlfffeNTS   ON   RAILWAY-BARS. 


79 


Jneitf;  jkrf  to  such  objections  1  reply,  tha( 
{nis  accuracy  costs  nothing  additional  in  the 
execution,  and  may  therefore,  at  all  events/ 
Ife  As  #eH  attended!  to  as  not/' 

The  proportions  to  be  observed  in  the 
eoBfttractkra  of  parrallel  rails,  mast  de- 
petd*  erf  course,  on  the  magnitude  of  the 
weights  which  they  are  likely  to  be  re- 
quired to  sustain.  The  rates  which  Mr. 
Barlow  gives  for  Calculating  the  bearing 
capacity  of  rails  of  this  description  are* 
as  he  states,  of  a  a  very  simple  character/' 
ind  illustrated  by  some  examples  worked 
out  at  length,  and  in  so  plain  a  manner, 
that  any  person,  with  a  knowledge  of 
common  arithmetic,  may  understand 
fhem.  Of  these  examples,  that  no  al- 
tered 4  seems  to  be  the  one  which  ap- 
proaches' nearest  to  Mr.  Barlow's  beau 
ideal  of  a  good  rail.  Its  proportions  are 
as  follows  : — depth  throughout,  4£  inches ; 
thickness  of  rib',,  -/^th  of  an  inch,  and  of 
bottom  web,  1*39;  weight,  501bs.  per 
yard.  The  strength,  or  absolute  elastic 
power  of  a  rail  of  this  form,  is  equal  to 
eight  tons  ;  the  degree  of  deflection  with 
that  weight,  being  only  '55  (less  by  «11 
than  a  fish-bellied  rail  of  the  same  weight). 
Now  supposing  the  extreme  weight  of  » 
locomotive  carriage  to  be  12  tons,  the 
greatest  weight  likely  to  be  thrown  on 
one  rail  would  be  6,  being  two  tons  less 
than  the  weight  which  such  a  rail  is  capa- 
ble of  bearing.  Mr.  Barlow  recommends, 
however,  (page  92),  that  in  such  a  case 
the  strength  should  be  raised  to  9  tons, 
so  as  to  leave  a  surplus  of  50  per  cent. ; 
and  he  thinks  it  possible,  by  the  follow- 
ing slight  modification  of  the  above  form 
of  rail,  to'  obtain,  that  strength,  without 
any  increase  of  weight  .-— 

*  I  have  allowed  rather  more  metal  for  the 
head,  I  believe,  than  is  generally  employed, 
which,  if  transferred  to  the  lower  web,  would 
give  all  the  additional  strength  required;  or, 
perhaps,  the  centre  rib  might  bear  a  slight 
reduction.  At  all  events,  leaving  every  thing 
as  it  is,  except  adding  21bs.  per  yard  to  the 
Bottom  web,  the  rail  would  come  up  to  the 
whole  strength  of  9  tons,  as  required.  And 
here,  I  would  observe,  is  the  great  advantage 
of  working  by  rule  rather  than  by  opinion, 
for  if  we  had  only  the  latter  to  guide  us,  we 
should  be  hard  to' believe  that  an  increase  of 
^th  in  the  weight  could  be  made  to  add 
about  £th  to  the  strength  and  stiffness  of  the 
bar ;  yet  such  is  unquestionably  the  case/* 

Practical  men  may  possibly  hesitate  to 
follow  ruled  so  much  at  variance  with  the 


notions  hitherto  prevalent  among  them ; 
and  some  may  even  continue,  as  hereto.* 
fore,  to  believe*  in  the  infallibility  of  "  the 
tope  of  Bail  way  Engineers/'*  and  to  re* 
gardall  dissentients  from  his  authority'  as 
theorists  and  visionaries :  but  they  wilf, 
one  and  ally  do  well  to  observe,  that  there' 
is  nothing  recommended  in  this  publican 
tion  of  Mr.  Barlow's  which  has  not  for  its 
basis  actual  experiments,  of  a1  far  irtord 
varied  and  comprehensive  description 
than  can  have  fallen  within  the  experi- 
ence of  any  other  individual  whatever. 
"  I  have  not,"  says  Mr.  Barlow,  "  ex- 
ami  e  d  the  question  on  theoretical,  but 
on  mechanical  principles,  with  a  view 
to  one  specific  object,  and  have  purposely 
avoided  testing  any  point  on  mere  hypo- 
thesis. Every  thing  is  made  to  depend 
on  experimental  results;  and  from  the 
uniformity  and  agreement  of  these,  I 
have  every  confidence  the  rules  founded 
on  them  will  enable  practical  men  to 
compute  such  cases  as  may  occur  with 
all  the  precision  that  can  be  desired." 


NOTES  AND  NOTICES. 

Grand  Irish  Railway.— The  English  Government 
is  said  to  have  taken  the  bold  resolution  of  trans- 
ferring the  foreign  packet  station  from  Falmouth 
to  Valentia,  a  harbour  situated  in  that  part  of  Ire- 
land which  extends  the  furthest  into  the  Atlantic 
ocean,  and  abont  200  English  miles  from  Dublin, 
In  order  to  connect  Valentia  with  the  Irish  capital 
and  its  new  harbour  of  Kingstown;  an  iron  rail- 
road will  be  made,  the  execution  of  which  will  be 
entrusted  to  Messrs.  Vignoles  and  Cubitt.  The 
Government  gives  a  large  sum  to  this  undertaking, 
in  order  that  the  railroad  may  be  laid  down,  as 
nearly  as  possible,  in  a  straight  line,  without  regard 
to  the  towns  lying  between,  which,  of  course,  will 
not  fail  to  obtain,  by  means  of  branch  railroads,  a 
participation  in  the  immense  advantages  of  39 
speedy  an  intercourse  with  the  capital.  It  is  cat- 
cu hated  that,  by  means  of  the  steam-packets  (and 
railways  ?),  the  mails  and  passengers  will  be  con- 
veyed in  thirty-one  hours*  by  way  of  Liverpool  and 
Dublin,  from  London  to  Valentia ;  from  which 
place  the- packets,  without  being  exposed  to  the 
dangers  of  the  channel,  may  immediately  pnt  to 
sea,  and  thus  reach  Canada,  the  West  Indies,  the 
Mediterranean,  &c,  in  a  far  shorter  time  than  they 
can  now  calculate  with  certainty  on  doing.  This 
plan  will  be  of  infinite  advantage,  not  only  to  Engt- 
land  and  Ireland,  bnt  to  the  communication  of  all 
Europe  with  the  other  quarters  of  the  globe.— 
Hanoverian  Journal. 

The  American  Boundary  Commission. —  Sir,  J 
observe,  in  your  605th  Number,  psge  447,  a  notice  ■ 
respecting  the  American  boundary ;  and  the  claim 
advanced  on  the  pait  of  the  United  States  (by  Dr. 
Haasler,  their  surveyor)  to  apply  the  principle  of 
geocentric  latitude,  in  determining  the  line  North 
of  Vermont  and  New  York,  laf  45°,  and  from  the 
•Lake  of  the  Woods  to  the  Rocky  monntains  on  the 
4BP,  the  rest  of  the  line  being  determined  by  dif. 

*  Vide  Parliamentary  EvM.  Great  Western  Rail* 
imyWli. 
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feiMUt  and  natural  j>oints.   This  claim  wasnueeest- 

fhriy  combaited  V  the  British  Commisstoherrand 
their  able  and  scientific  ,«ur,veyor.  Dr.  Tisaas, 
F.  R.  S„  a«Mi  nor  X>r.  FFatsonv  as  erroneously 
stated  in  the  article  referred  to.  I  am  sore  it  Will 
afford  yew  pleasure  to  correct  the  error..  Dr. Tiarks 
wrote  several  able  papers  on  the  subject,  and  is 
a  gentleman  well  known  to  the  scientific  world. 
Having,  for  many  years,  enjoyed  (he  pleasure  of 
his  personal  acquaintance,   I  should  be  sorry  the 

Kiblic  were  induced  to  bestow  the  merit  that  be- 
ngs  to  him  on  Dr.  Watson,  however  deserving 
the  latter  may  be  in  other  re«pects.  ■  1  am,  Sir, 
your  obedient  servant— A  Constant  Rbadc&.   ■ 

Wonderful/  if true.—" Manchester  Police  Fhre- 
^stabU^rniftU.—Vbit^tAblUhmejM^  now-  undeubt> 
edly'the  first  in  the  kingdom,  "as  regards  efficiency, 
ha*  just  received  the  accession  to  its  strength  of 
anqtifer  large,  new,  and  powerful » fire-engiheV 
which,.  a?s  we  think  very, appropriately.,  has,  been 
named  the  Niagara.-'  It  is  constructed  generally* 
aponrtbe:8aw>/prin:ciple*,aftthe  other  engines,  and 

Jy  the. same  builders-;  but.  tin?'  suction-pipe  has^a 
ia meter  of  four  inches,  "being  an"inch  wider  than 
any  of  the  other  engines,  and  the  water  ways  gene- 
rally are  o£  greater  capacity.  These  advantages 
enable  the  engine  .to  throw  through  the  leather 
hose,  the  bore  'of  which  ia'  about  three  inches' in 
diameter;  'a  tan  weight  of  water  in  the  short  space 
of  one  minute,  and  witfj  the  metal  jet  screwed  onj' 
'^hich  is  %%  incites  in  diameter,  the  same  quantity 
of  water  can  be  thrown'  in  a  minute  and  a  Wlf.' 
In  one  hour,  then,  forty  tons  weight  of  water  mayi 
be  thrown  upon  a  building  on  fire,  from  this  arti- 
ficial 'type  of  the  celebrated  falls  of  Niagara.' 
The  la*tt  new  engine,  the  Water  Witch,  on  the  oc- 
casion of  a  fire  at  Mr.  Brignall's  premises,  not- 
withstanding the  weather  was  unfavourable,  threw 
water  to  the  height  of  126  feet;  and  ft  is  expected, 
though,  in  this  way  jio  ttial  of  its  powers  has  yet 
been  made,  that  the  Niagara  will  produce  a  still 
loftier  -jet  tfeau. .  The  number  of  engines  at  present 
in  the  establishment  is  only  six,— the  Aquarius, 
Vesta,  Thetis,  Neptune,  Water  Witch,  and  Aia- 
gara—bnt  they,  are  all  of  great  power,  and  of  more 
real  use  than  would  be  thirty  engines  of  inferior  ca 
pacity  and  projectile  force.  .  In  the  mail-coach  pro- 
cession on  the  1st  of  May,  it  i»  not  unlikely  that  the 
Niagara  will  first  exhibit  Us  falls  to  the  gaze  of  our 
felloiy-townsmen.','— M ancKester  Guardian,  April 
13, 1835-—  The  gutter  evidently  lies  under  some  un- 
accountable mistake.  A  jet  of  water  2J4  inches  in 
diameter,  thrown  126  feet  high,  supplied  by  forty 
tons  of  water  per  honr  only,  is  preposterous.  A  Jet 
one  inch  in  diameter  will  deliver  that  quantity  in 
the  time.— B. 

Lambeth  Wrought-Iron  Suspension  Bridge.— 
A  bJUfia  now  in  progress  through  Parliament  for 
the  formation .  of  an  iron  suspension-bridge  over 
the' Thames  ;at  Lambeth.  It  is  to.  consist  of  a 
principal  spavin  the  centre  of  450  feet,  and  two 
side  spans  of  225  feet,  supported  by-two,columnal 
piers,  each  composed  of  16  iron  cast  pillars.  •  The 
total  length  of  the  bridge,  including  the  pillars, 
will  be  940  feet;  the  height,  of  the  middle  span  22 
feet  above  the  Trinity  higb-water  mark,  leaving  a 
clear  water-course,  for  the  passage,  of  large  ves- 
sels, of  410  feet,  and  nearly  the  whole  width  of 
the  river  for  boats  and  smaller  vessels.  Captain 
Brown,  woo  constructed  the  Brighton  Chain 
Pier,  and  other  similar  structures,  is  the  pro- 
jector. 

TheBude  Light  is  a  name  given  by  Mr.  Gurney 
for"  steam-carriage  abortiou  celebrity)  to  a  new 
light  which  he  has  discovered,  and  so  named,  after 
his  ne*  place  of  residence  in  Cornwall. .  It  is  ob- 
tained by  directing  a  stream  of  oxy-hydrogeu  gas  on 
a  quantity  of  pounded  egg-shells.  The.  light  is  re- 
presented to  be  140  times  greater  than  any  of  those 
now  employed  in  lighthouses— so  intense,  indeed, 
that  Mr.  G.  lately  stated  to  the  House  of  Commons 


management,  point  out  the  precise  sitoatioa  of  si 
coast  beacon,  to  a  ship  three  or  four  mitecaTC*** 
finder  circumstances  of  a  fog  so  dense  that  upimtimr 
light— not  even  that  of  the  sun— could  peoetrate.it 
to  any  distance!"  . 

-  Steam-Engines-  In  Glasgow.— To  sueh  an  extent 
ia  the  business  of  steam-engine ,  making  now  car- 
ried on  here  that  there  .arc  thirteen  firms  engaged 
in  It.  Some  of  the  works  are  more  like  national 
than  private  undertakings.  .Three  bouses  alone 
employ. upwards  of  a  thousand  persons.  Dr.  Cle- 
land  has  ascertained  that,  jn  Glasgow  and  its  sub- 
urbs,  there  are  thirty-one  differenffclnds  of  manu- 
factures where,  steam^emrines*  are.  used,  and- that  in 
these,  and  in  the  collieries,  quarries^ .  and  steam- 
boat*, there  are*  355'  steam-engines  ^7,3flM^ae 
power— average  power  of  engines  rather.  i»W*9Ji| 
20  horses  each.— Eney.  Britt.,  7th  edition.       »■  JS§ 

Caoutchouc.  Whip*.—';  When.  H.  ;P.,  4ww  »5 
aerls, .  that  two  years  since  he  made  whips,  of,  at 
similar  construction  as  th'b«e  proposed  by  #  riw'i  I 
am  bound  to  believe  tint  assertion*;  blat  FWto 
affirm,  that  it  was  with  me  purely  an  original  tm- 
vention,  having  never  received  the  slightest  hint 
from  any  one  en  the  subject.  If  there  is,  however, 
any.  merit  in  the  invention,  be  it  bis  or  mine,  I 
think  I  am  entitled  to  the  merit  of  being  the  first  to 
make  it  known  to  the  world."— E.  B. 

.  J.  T.  Riches.  'Yes.    .      '  ,    , 

J.  N.  has  been  anticipated  by  Lord  Douddtald. 
See  Mech.  Mag.,  No.  583. .  ',tt  , 

;  We  do  not  think  Jt  would  be  of  o,ny  use  ttf$tf> 
publish  Mr.  Lunt,  of  Chester's  •  letter,  o«  Jo* 
Thames  Tunner,  Insetted*  tri  our  Journal  of  ftuV 
26th  February,  1820  (No;  200);.  Mr.  $ratiel  an* 
bis  friends  have  now  got  too  fast  a  hold  of  the 
loan  from  the  public  purse,  to  be  accessible  to 
argument  or  remonstrance.  .      •  •  ; 

Colonel  Macer one's  letters  are  left  for  him,  aa 
requested,  with  our' publisher.  -  • 

Communications  received  from  J.  L.— Mr^ Wood- 
house— A  Florist— J.— Mecbatricu*— Mr.>Abdtew* 
—A  Sheffield  Manufacturer— F.  H.— Mr.  Headec- 
«on— J.  W.     ,  ... 

The 

taining      , 

Steel,  pf  Samuel  Clegg,  Esq.,  C.  E.,  is  rrow^putT- 
lished, .  Price  6d.;  also  the  Volume  complete,  in 
boards,  Price  8«.  Op*. 

.  Our  Publisher  will,  give  double  price  for  copies) 
of  Nos.  236,  237,  238,230,  256, 258,  and  One  Shil- 
ling and  Sixpence  each  for  copies  of  the  Supple- 
ment to  VoUX.         ...  "* 


K*f  Patents  taken*  out  with  economy  aid  de» 
spatch  ;  Specifications  prepared  or  revised ;  £a- 
veats  entered ;  and.  generally  every  Branch  of 
Patent  Business,'  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  asajsWnts, 
on  the  shortest  notice.  *  ♦, 

^n^mBsssBm^^smsum^ssss^s^aBasmitsnft* 
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the  Mechanics'  Magazine  Office,  No.  6,  Peterbo- 
rough-court, between  135  and  186,  FVsat-stftet. 
Agent  for  the  American  Edition.  Mr,  A  Kick, 
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,  THE  CLYDE  IRON-WORKS  HOT-AIR  APPARATUS. 
Fig.  1. 


Fig.  2. 


VOL.  XXII! . 


Digitized  by 


Googk 


82  PROCESS  Of   USING   H»AT«D   AIR   AT  TH«   ©LY&R   IRON-WORKS. 

«  Y  ;.*   la  «i^   vi*-  t*  .-...,-'•..  ■     ■  *.o  e.<  .*■'•.•  h 

DESCRIPTION  of  the  r-ROCESS  of  using       280°  Fahr.    This  increase,  Jlumzh  small, 

.Heated    air,   AS    ADAPTED    AT    the       produced  a  visible  «»iA>mytt:fil^.  Ifawrs. 

CLYDE  iron-WORKS,  BY  Messrs.  NEIL-       Nelson,  Mackintosh,  and  Wflsonr; ,ttW|or 

son  and  CO.,  the  patentees.  tontw*  the  advantages  which '?«Wftfck 

from  raising  the  temperature  maty  lunwed 

(Prom    Report   by    M.  Dofrenoy,    Engineer  of       degrees.    They  abandoned  thts  heatin£*itrbe, 

Mine,  to  the  ********  **™*  **•*•  «nd       and  constructed  a  new  apparatus,  fronting 

Bridges  of  France,  1834.*)  .  .  t  .    .rr    u-l  JVLnl  ■*"■ 

6  '  a  great  number  of  tubes,,  heated  Httt  iny 

'  Some  experiments  by  Mr.  Neilson,  Direo-  points  of  their  length.  BJ  tWsm^ilwthe 
tor  of  the  Glasgow  Gas- Works,  led  him  to  temperature  of  the  air  was'  raised  t»%f2* 
think  that  advantage  would  be  gained  by  Fahr.,  a  temperature  above  that  t)f  lnetted. 
previously  heating  the  air  to   supply   the      lead.  Au0* 

smelting- furnace.      He    communicated    his  Though  this  temperature  was  mtreh'Selpw 

ideas  to  Mr.  Mackintosh,  long  known  for  that  required  for  smelting  iron  (est?»*t&fl*at 
his  inventive  genius,  and  they  united  in.  about  1500°),  it  produced  a  considerable 
undertaking  at  the  Clyde  Iron -Works,  in  saving  in  the  consumption  of  fuef.  -Atfoflflfcr 
concert  with  Mr.  Wilson,  one  of  the  pro-  advantage  was  obtained,  of  great  impoVtiffise 
prietors  of  the  establishment,  a  series  of  — that  of  being  enabled  to  substitute  crtrfle 
experiments  to  determine  this  important  coal  fur  coke,  without  injury  to  tbewalrr^g 
question.  of  the  furnace.    The  quality  of  the*  iron 

In  the  first  experiment,  the  air  from  the  was,  on  the  contrary,  improved,  and  the 
blowing-machine  was  passed  through  a  rec-  furnace  which  produced  but  little  more* Wan 
taogular  trunk  of  sheet-iron,  10  feet  long,  half  its  quantity  of  No.  I  and  half  of 'N3&, 
4  feet  high,  and  3  feet  wide,  where  it  was  when  fed  with  coke,  gave  a  proportion  March 
heated  previous  to  its-  entrance  into  the  greater  of  No.  I  iron,  after  the  substitution 
fnVnace.  of  crude  coal.    Besides,  the  coiisumptioif  fcf 

Notwithstanding  the  imperfection  of  this  fuel  was  considerably  diminished.  Tkfjjiftto 
method,  by  which  the  temperature  of  the  circumstance  was  owing,  probably,  to>  the 
air  could  not  be  raised  above  200»  Fahr.,  fact  that  the  temperature  of" the  furnace*  fe- 
lt-was  evident  from  the  experiment  that  the  coming  higher,  it  was  not  necessary  to-arfd 
plan  of  M  r.  Neilson  whs  destined  to  produce  so  great  a  quantity  of  flux  to  ensure  the  vffrff  • 
a  revolution  in  the  manufacture  of  iron.  cation  of  the  gangue  which  accompanied  fie 

This  first  apparatus  was  soon  destroyed  mineral.  It  is  probably  owing  to  tfaisfSft- 
by  the  action  of  the  heat,  and  its  renewal  vation  of  temperature  that  coal  may ''be 
being  very  costly,  they  sustituted  a   cast-       substituted  for  coke. 

iron  pipe,  having  in  the  middle  an  enlarge-  The  better  to  judge  of  the  progressiva  la- 

ment like  the  bulb  of  a  thermometer.  crease  of  economy  obtained  at  the  Cl^de 

This  second  apparatus  produced  bene-  Works,  in  the  experiments  to  be  noticed,  "wo 
ficial  effects;  it  lasted  much  longer,  and  the  give  for  each  of  them  the  different  tronsuitfb- 
temperature  of  the  air  was  raised  by  it  to       tions  of  coal  and  flux :  '  * 

In  1829.    The  combustion  being  maintained  by  cold  air —  **  '*[ 

tons,  cwt      qr.  '._'**.. 

Coal.    I.  For  fusion,  3  tons  coke  corresponding  to    6      13        0 

2.  For  the  blast-engine ,..,,......     1         0        0    tons.   cwt.      qr." 

7       13        0  I 

Flux '. ♦•...  10       S"* 

In  1831.    The  furnace  being  in  blast  with  air  heated 

to  450°  Fahr.,  they  still  burnt  coke  for  the  \  ;* 

fusion  of  the  metal — 
Coal.     1.  For  fusion,  1  ton  18  cwt.,   correspond-  s      /'* 

ingto    4        6        0 

2.  For  the  heating-apparatus 0        5        0  .    :  % 

8.  For  the  blast-engine 0        7        0 

4    is     qc" 

Flux ?        ^ 

In  1833,  July.    The  temperature  of  the  air  was  raised  '  v|t . 

to  612°  Fahr.,  and  crude  coal  used  for  fusion—*  '   r' "' 

Coal.     1.  Forfusion   2        0        0                          \;    . 

2.  For  the  heating-apparatus    0        8        0                       '.^."^ 

3.  For  the  blast-engine 0       10        0                         :"  ,'"* 

;       *  2    18    ;o. 

Flux... 7 '•    r>f 

— .    .    ■.:■!"■  W& 

•  for  this  translation  we  are  indebted  to  Mr.  S.  V.  Merrick— Franklin  Journal  for  February  last. 
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J;JEDs    ........ 

...,.- g(M  th»  last  epoch  the  employment  of 
-4»^^  a*r..W  augmented  tbe  yield  of  the 
juJWW*<  »<*«*  tb*o  pue-tbird#  and  come. 
L  «W^y, jW  effected  a  great  saving  ip  jar 
.hour-  .  Jft  n>e,  the  quantity  of  sir  required 
*M#»  nwataw,  combustion  ip  tbe  furnace,  was 
;  vitoo  frond  (o  be  sensibly  diminished.  The 
^  WB^SMfW*  °*  70-bprse  power,  which  was 
c  aajfieteat  ia  I82p  for  pnjy  three,  furnaces, 
LJ»VW«i  of  ample  power  for  the  blast  of 

four. 
...;t?9y. ^omparjng  toe  results  which  will  be 
sJUm^i*  't  will  be  perceived  that  tbe  eco- 
s  99W  &  combustible  is  in  proportion  to  the 
..  facjiease  of  tempemtore.  As  to  the  absolute 
^  ,saMW*  r*  paries  ip  each  furnace  according  to 
;$e,»atare  of  the  coal,  and  the  care  used  io 
--  4Wy«g  •»»  *h*  operation. 
•>v>*.  .***.*#» 
?nt  Tb*  vicinity  of  Glasgow  is  one  vast  coal 
rfHgwo>  the  first  in  Great  Britain,  both  in 
.^te-OEteat  and  the  thickness  of  the  veins. 
:  :?**s  «onl  basin  is  also  very  remarkable  for 
;  the  ahuodanee  of  its  iron  ont  both  imbedded 
\  jn  the  argillaceous  sebist  of  the  region,  ana* 
;««  regular  wei*s,  often  of  considerable  extent. 
«. ..  The  layers  of  coal  in  the  vicinity  of  Glasr 
-#sw*.  which  belong  to  the  lower  strata  of 
Mfee.eani.  fermatjoa,  alternate  with  beds  of 
.aaenataia  limestone,  no  thai,  in  tbe  same 
sfecatitfr  are  often  united  the  coal,  tbe  on*, 
-£■4  flex,  and  the  fire-clay  used  in  tbe  con. 
9#trve  fan  *>f  the  furnaces. 

These  invaluable  advantages  are  in  part 

.  compensate  by  the  enormous  loss  incident 

.  In;  tjie,  carbonisation  of  the  coal  in  this  lo* 

:^«a1itjr,. as  well  as  by  tbe  lightness  of  the  coke 

Reduced*    From  these  circumstances,  a  ton 

at  iron  requires  at  the  Glasgow  Works,  for  its 

production,  a  much  larger  quantity  of  fuel 

than  in  any  district  of -England. 

Tbe  employment  of  the  heated  air  has 
produced  a  revolution  in  the  Scotch  Works, 
and  enabled  them  to'  sustain  a  competition 
•wife  those  of  Wales; 

'The  Clyde  Iroti-  Works  were,  as  before 
stated,  the  first  ja  which  tbe  heated  air  was 
tried.-  The  apparatus  now  in  use  (figs.  1 
and  2)  is  composed  of  a  double  row  of  hori- 
zontal pipes,  aaaa,  150  feet  long.  These 
pipes  are  nineteen  inches  in  diameter,  and 
one  inch  and  a  half  thick.  The  exterior 
row  passes  behind  the  furnace,  and  enters 
the  other  row,  dividing  the  air  into  two  parts  ; 
so  Chat  the  blast  is  carried  equally  to  each 
tuyere. 

The  valves  placed  at  E  regulate  the  distri- 
bution of  air,  and  stop  either  branch  when 
repairs  are  required. 

~Jn  thejength  of  150  feet^  the  tubes  pan 
through  five  furnaces,  or  heaters,  F  F  F  F  F, 
ofwhich'two  are  placed  near  the  tuyeres;  to 
that  the~a1riitsiio"Timeto  cool  before  enter* 


S3 


jflg  the  surface.  Figs.  1  and  2  give  an  exacp 
idea  of  the  form  and  disposition  of  the  five 
heating  fires ;  they  are  connected  by  a  con- 
duit of  brick,  gggf  which  envelopes  the 
pipes;  by  this  means  the  flame  which  escapes 
from  the  fire,  place  circulates  about  tbe 
pipes,  and  heats  their  whole  length.  To 
preserve  the  parts  of  the  pipe  immediately 
in  contact  with  the  flame,  they  are  encased 
in  fire-  brick  the  whole  length  of  the  furnace, 
Ir  the  first  apparatus  of  this  kind  wfrich  was 
constructed,  the  ends  of  the  pipes  were  in- 
serted one  in  the  other,  having  some  play,  to 
prevent  any  rupture  by  expansion;  the  re- 
sult was  a  great  loss  of  air,  and  the  plan  was 
abandoned.  Resides,  it  was  remarked  that  a 
great  waste  always  took  place  at  tbe  joints 
of  the  pipes ;  so  that  it  was  not  sufficient  to 
fasten  them  with  bolts  and  puts;  the  joints 
were  therefore  covered  with  a  ring  of  iron 
cast  on  after  they  were  finished.  By 
means  of  this  precaution,  the  pipes  lasted  ^ 
long  time ;  and  at  the  time  of  my  visit  they 
had  been  five  months  in  use  without  repairs. 
On  the  exit  pipes  are  made  small  holes, 
Y  V,  by  means  of  which  any  change  of  tem- 
perature in  the  air  might  be  ascertained. 
This  precaution  is  indispensable,  because  one 
of  the  essential  conditions  in  the  use  of  heated! 
air  is,  that  its  temperature  be  kept  uniform, 
—with  this  apparatus  they  raised  the  air  tq 
612°  Fahr.,  which  it  higher  than  tbe  melt- 
ing point  of  lead.  In  the  Clyde  Works,  two 
of  tbe  four  furnaces  have  each  an  apparatus 
like  tbe  one  described,  but  in  the  other  two 
there  was  no  room  for  tbe  extent  of  pipes, 
and  they  are  contracted  into  smaller  space, 
by  being  doubled  upon  themselves. 

The  working  of  a  furnace  with  heated  ajj> 
requires  no  particular  precaution;  tbe  opera- 
tion is  the  same  as  before  its  introduction, 
the  only,  difference  consisting  in  the  substi- 
tution of  raw  coal  for  coke.  This  substitu- 
tion did  not  immediately  follow  the  adoption 
of  tbe  new  plan ;  it  was  some  time  after,  and 
only  when  the  temperature  of  tbe  air  was 
raised  above  the  melting  point  of  lead,  that 
the  immense  benefit  of  tbe  change  was  disco- 
vered, giving  a  consequent  diminution  in  the 
expense  of  manufacture. 

The  general  idea  adopted  in  Scotland  is, 
that  certain  qualities  of  coal  cannot  be  emT 
ployed  crude,  except  when  the  air  is  highly 
heated.  We  have  already  said  that  at  the 
ifonkland  Works,  where  the  air  is  heated  to 
460°  and  490°  Fahr.,  coke  is  still  used. 

Tbe  descent  of  the  furnace  is  very  regular— '- 
tbe  distances  between  the  charges  are  nearly 
equal,  the  charging  being  regulated  by  the 
space  left  empty  in  tbe'  throat.  Therichness 
of  the  ore  not  roasted,  varies  from  22  to  34 
per  cent.,  and  the  composition  of  the  charges 
fellows  this  variation,    At  the  throe  of  my 
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,  the  average  yield  of  ore,  alter  roajjtfityg, 
was  44  per  cent.,  and  the  charges  thus' com-  ' 


.  6601bs.eoal, 

{     -w*r    500  IbS.  ore  roasted, 

! lOOlbs.  lime. 

_$J*y  usually  made  40  charges  in  24  hours. 
During,  the  two  days  that  I  witnessed  the 
working  of  the  Clyde  Works,  the  number  of 
charges  were, 
July  4— from  6,  A.  M.,t©  6,  P.  M;,  38 
from  6,  P.  M.,  to  6,  A.  M.,  39 
6r-from  6,  A.  M.f  to  6,  P.  M.t  37 
from  6,  P.  M.,  to  6,  A.  M.,  40 
The  yield  of  the  furnace  in  these  four  cast- 
ings  was— * 4 tons,   8  cwt.;    4  tons,  9cwt. ; 
4  tons,  6  cwt. ;    4  tons,   12  cwt.    Total,  17 
tons,  15 cwt.,   for  154  charges,;  or,  8  tons 
ttm!*1iH.  each  24  hoars. 

This  result  shows  that  a  ton  of  iron  is  pro- 
duced at  an  expense  of  2  tons,  8  cwt.  2qrs. 
of  coaT.fv  Tte?  consumption  of  the  heating 
j.is  8  pwt.    Total;  2  tons,  16  cwt.,  2qrs. 

I  iron. 
The  fastings  are  made  every  twelve  hoars. 
TW  metal  oVtaided  is  usually  a  mixture  of 


be  metal  ob  tallied  is  usually  a  i 
*,A.  l!  and' No. \$V^fhat  which  goes  first 
from  tfie  hearfli  *fs"*Sfo.:  1 .  *  These  two  vari- 
et^of Iron  are  distinguished  by  the  small 
channels  which  furrow  the  surface  of  the 
taetaf  while  cooling. 

The  tuyeres  are  hermetically  closed  round 
with  clay,  and  as  they  cannot  resist  the  ele- 
vated Jjemperature  to  which  they  are  submit- 
ted, water  tuyeres  have'  been  'substituted 
similar  to  those  used  in  the  fineries.  The 
fig.  3.  plate  2,  represents  the  tuyeres'  em- 
ployed at  .the  Cljde  Wprks ;  they, are  of  cast 
iron,  an^Tastvdnouslengtiis  of  time,  aver- 

'ng  five  or  six  months.  .    ' 

?e¥e>°fae tldm:  in*  to  prevent  the 
W*im  sa!Pt&©ft£h  the epeiiinSs. 
There  is  no  objection  to  this  arrangement, 
because  the  air  is  so  hot,  that  no  scoria 
accam»Jftfc$  cuaaQ,  ,fhe;pjpe,  and  the  work- 
men are  never  obliged  to  free  the  tuyeres. 
Tnere"islilf)gh  white  heat  in  this  part  of  the 

ConsitM6HMjctnd  Ffoduce  df  Three  Furnaces,  using  cold  air  and  coke,  during  the  month  of 

_._  ;        *   ;  !  February,  1829. 


furnace I;  nevertheless  there  are  sci 
sparks  produced  by  the  oxidation  of  the 
iron,  and  the  particles  that  1att~nf  biadrrn 
the  centre,  showing  that  th*  metal  is  still 
covered  with  a  smalllayer  of  Welted  scoria. 

The  flame  issuing  from  the  furnace  is  ojnaj 
bright  red,  while  that  ft^u^th^c^^Wnace, 
worked  with  cold  air*  is  ors^yef^i^c^wr. 
This  difference  of  colour  is»s  *W^ed  a$,tMt< 
which  exists  between  the  flame,  ^.^^1, 
coloured  by  strontia  and  by  baryta..    0f,  jjjj. 

The  pressure  of  the  blasLuLlhe  aii^resseJ 
is  two  pounds  and  a  baUj,  ojr<£fe«  inches  of 
mercury  to  the  square  inch.  It. re  sensibly' 
the  same  near  the  tuyeres,  only  the  gauge 
which  indicates  it  is  subject  ,tg 
tions.  This  pressure  was  Tonne*! 
pounds.  The  opening  of  the  tuyere  is  three 
inches,— it  was  two  inches  arid  a  hatf  jrfften 
cold  air  was  used.  The  o^antstjefioS  £»• 
forced  into  the  furnace  is  less.  The  blowing 
engine,  of  seventy-hoite  porter,  servstftrdtly 
three  furnaces,  now  it  feeds  four  with  ease. 
Prom  the  dimensions  of  the  blowing  cylinder* 
the  quantity  of  wind,  which  was  ^GBfeewW 
feet  per  minute  of  cold  air,  is  noWbtff^ftSS 
cubic  feet.  ,""J 

The  furnaces  of  the  Clyde  Works  hav*$ajt 
been  altered  since  the  introduction  of  hot  air. 
They  had  been  in  blast  a  long  time  when  this 
new  plan  was  adopted ;  one  of  them  has  been 
seven  years  in  blast,  and  the  refetfarityloiitS 
operations  gives  an  earnest  thatirwiH'iaW 
along  time.  Um~* 

At  the  commencement  of  tinVtepeW,  V 
have  already  stated  the  economy  of  fuel,  and 
of  ftux,  which  had  been  obtained  at  the  Clyde 
Works,  by  the  introduction  of  hot  air.  I 
think  it,  nevertheless,  useful  to  ^haW  the  cor- 
rectness of  the  estimate  by  transcribing  a 
statement  of  the  difflsrettfte^tisjesfltif  asaVut. 
facture'  during  a- month,  while  eatibaiftftftii 
used,  and  a  corresponding  eawieiMwi^^ 
use  of  hot  air. 

I  make  this  statement  from  the^bpokx.of 
the  Works,  to  which  1  have ^n°aflowed 
access  with  a  rare  liberality-. 


10     \i  ' 


1st  week* 
3d  d»..i 


fi    M  1 


fl°k^l 


InMf.  Ctot. 

386  i© 
411  10 
401    0 

M1& 


1500    0 


iPr«. 


Tom.  Cwt, 
227?  9 
242  11 
281  16 
177  13 


879    9 


264  17 


tibri  df 'the  engfne,iaversking  one  ton  of  slack  to  the  ton  of  iron  toade.W] 

, .  '  "■■'■'   "        ±1     fl  t?QTl  ^dift 

•  The  steam-engine  which  works  the  blowing  apparatus  require*  for  fuel  twenty  tons  of  broken  coal  or 
slack,  per  day  of  twenty-four  hour?,  which  costs  one  shilling  and  eightpence  per  ton. 
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rrfd 
stir 


UiJz  si  IciaiCmd* 


?JBW 


TTTT* 


<—:DJ>80q 
Total. 


Mute. I 

4th  Uo. .  .• 

ten -liii 


FJiuc. 


Pig  Iron. 


No.  1. 


No.  «.        NO.  3. 


Casting*. 


tfbw».  £«*. 
91  16 
91     7 
91     8 
81  18 


lylcfian^  H  ?i 


*902  13 


356    9 


Ton*.  Cwt. 
81     4 
48     8 
94  U 
75    2 

299    6 


TYnu.Cwt; 
28  15 

46  15 
59  10 

47  10 


Ton*.  Cwt, 
155    3 
161  18 
109    8 

102   r 


257'  "^i* 
264    *n 

224  a 


182  10 


528  10 


1010    6 


^ft«  WniuinjiUdii  of  the  steam-engine  averaged  1 1  cwt.  per  ton  of  Iron  produced.  -*  J 

"rfflietaaiiU  o£an«xamiaaiion  -of  these  tables  is,  that  for  one  ten  of '.  iron.  nro4^qj3[jtferq 

-._       —  -*  -•-*,;  >    :«,/:•*/*  '.ill  1' 

1833.        Mr  heuttd  to  612?  Ftfr.  majfe  to 


witt  densfftded  as  fellows  :-— 

^niwolil  in*'. 

vjitftoi.*  ,<  mtji&idJtit'mdtoke, 

.•><fl:>  .'.'.VU'   *:;...•.: 

l*«4/<wiffT  fusion—, 

r;fl  tpns  of  coke  corresponding  to 

coal  .........  ••• 6    15 

.  Djj^tofor steam-engine  ... . ....     1      0 


7    15 
1     15 


(?ri«4e  V<*t'  ,,■..,$  ,f ^ 


"..!£$$ 


Crude  coal... .;..;., ..^;;^;^ri^T 
Do.forsteaniHmgW.;;;.-1^  fgi 
Bo.  for  heating  tne  air,,. ^   Jg 


Ore,  3780  lbs,  or   ....... : .  IV.  '• '  X  ,[1*" 

Its  average  yield"  being  56  per     '  ^  ^ .    v 

cent.  "    ,'.'  *;  '^'^ 

Flux,  704  lbs.,  Or.  ,.,.•••• .  ,'i' V  '  t> /    ,t  1 


imd  ?«i .'  .  -    ■    •  . 
fc:  Qre^oasted,  35234Jbs.  or ... . 
j*f:Jta/a*rf  rage  yield  being  57  per 
cent. 

$.  flu*,  1056  lb*,  or ...-.    0    I0J 

box  J  -u*  1-       •,-••. 

■»bv!D&.f- j    •  Tke  etoily  production  of  the  Furnacx 

-to,  M^44b^/oiijK)ut  si*  tons.  |      .       ia,08$lbs?or;  al>out j^  t^;^"H 

uUe  daily  production  having  been  raised  at  the  Clyde,  Wprka  fro^si^to^n^Un^to* 
hrtrodoctibo  of  hot  air  baf  produced  an  economy  in  tfce  wwmfy^wtWIWtelfa 
oaperfse  o£  unusual  labour.  .....••  r;«.*^-i,"ji  i;I  ri  wilT 

»'      '  I'..;      ?.>J         ^I'i.-JOd 

!°*b  following  table  snows  the  cost  of  manufacturing  pig  iron  dutta*  tkese HK>  pcHettM'™ 


Coal  (or  melting,  at  5c.  per  ton - 

Do.  for  the  blowing  machine,  at  1#.  84.  per  ton. 
BoHortbe-heating  apparatus ...... *.  ...... . 

^efal  routed,  at  ISr.per  ton. 

Wx^iA9*.perion 

ibo^rjat  l&.perton.... 

fcnehil  expetise;  interest  of  capital  €t 

i'l  CO!   |H»    ?. 

~^*  ; *" ~  i otal .....  ••..••••.•«• 

11  Ml  '     V      •  ...  >     _ 


IolMD. 
Cold  Air. 


Ton*.  Cwt. 

6    13 
2      0 


1    15 
0    10 


I   13     S 

0  3    4 

1  T> 
0    4   :« 

0  II    i 
0    6  J8: 


3  19  10 


0  8 

1  Jit 

0  ?-« 

**  ><* 


1^   o 
0  11 

LV..Z. 

1    2    9 

6;  a*  a- 

■«i*ii? 


p-4a-^| 


[W.aMNii  tint,  in  AarAtfct.from  tbe^RWJO»rcf,anoiwe^f  tte*ppl^t4^ 
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THB  CUDUIiAtPtO  RAILWAY — IS  THE 
FRICTION  OF  ROLLING  BODIES  ACCORD* 
IN©  TO  THE  TIMES  OR  THE  SPACES  ? 

Sir, — Previous  to  receiving  the  Num- 
ber of  your  Magazine  of  Saturday  last, 
in  which  Mr.  Bad  nail  appeals  to  me  for 
an  explanation  of  my  opinion,  as  to 
whether  the  friction  of  rolling  bodies  is 
proportional  to  the  times  or  to  the  spaces, 
I  had  committed  to  paper  the  following 
observations  on  that  point,  suggested  by 
the  investigations  of  Mr.  R.  Stephenson 
and  Mr.  Whitehead,  and  I  now,  therefore, 
forward  them  to  you  for  insertion. 

I  agree  with  Iver  Maciver  that  Mr. 
Stephenson's  theoretical  investigations, 
or  rather  his  formulae,  on  the  undulating 
railway  system,  are  any  thing  but  satis- 
factory. I.  regret,  however,  that  Iver 
did  not  go  a  little  more  into  detail,  anil 
treat  the  subject  with  a  little  more 
gravity,  than  he  has  thought  proper  to 
do*  Mr.  Stephenson  asserts,  that  if  a 
body  be  moved  from  a  state  of  rest  upon 
a  horizontal  plane,  and  be  acted  upon 
by  a  continued  force  d,  after  passing 
over  a  space  s,  the  final  velocity  ac- 
quired will  be  */  *  d  s.  This  will,  no 
doubt,  be  true,  if  d  is  a  constant  force 
like  that  of  gravity,  so  as  to  produce  an 
uniform  acceleration  of  Telocity  ;  and  if 
this  can  be  proved  to  be  so  in  the  case 
of  locomotion,  produced  by  steam,  it 
would,  certainly,  go  a  great  way  in  di- 
minishing some  of  the  supposed  advan- 
tages that  might  be  expected  from  Mr. 
BadnalPs  undulating  system.  For,  as 
I  vet  Maciver  justly  remarks,  "  as  s  in. 

creases,  so  does  v  *  d  s ;"  so  that  if  the 
motion  be  continued  for  a  sufficient 
length  6f  time,  any  velocity  required  is 
attainable  on  the  horizontal  line.  But 
Mr.  Stephenson  himself,  in  his  practical 
remarks  (No.  G02,  p.  391,)  asserts  that 
this  cannot  be  done.  He  states — ■•  when 
the  velocity  of  these  engines  exceeds  that 
for  which  they  are  calculated,  the  steam 
acts  less  forcibly  on  the  pistons,  and 
thus  produces  an  absolute  loss  of  power,1' 
&c.    How  Mr.  Stephenson  can  reconcile 

this  Observation  with  v  *ds  being  the 
find  velocity  obtained  on  the  horizontal 
line,  is  somewhat  beyond  my  compre- 
hension. Again,  Mr.  Stephenson  states 
(p.  389),  **  the  body  will  arrive  at  the 
rfummil  of  each  undulation  with  a  velo- 
city due  to  the  action  of  the  force  d, 


which  is  V  •  d  *.*    Iver  TTafc,  tfWMy;/1 
mistaken  Mr.  Stephenson's  meaning  Weri;  ° 
for  he  (Iver)  supposes  that  Mr.  Stephen- 
son meant  that  V~*~ifs  **  thc  y^ocitjr 
acquired  at  the  point  B.    But  from  what 
follows,  it  is  plain  that  Mr.  Sttyheftdtu. 
allows  that  v  «  d  s  is  the  velocity  tke~ 
body  still  retains  on  arriving  at  tkw •> 
point  C  by  the  undulating  line  ;  for;  Itt^ 
says,  "  if  the  body  were  actually  pr6|flfr-V 
led  by  the  force  d,  more  efficiently  0^,, 
the  one  surface  than  on  the  other,  it  must 
arrive  at  the  C  with  diffe^nt  vetocities,w^ 
&c. 

Mr.  Stephenson  concludes  his  rbeo-  '* 
retical  investigations  with  the  following- " 
incongruous  deduction  t— 

•<  The  above  considerations  lead  me  to* -^ 
conclude,    that    theoretically    there    lr* 
neither  advantage  nor  disadvantage  it!* 
the  use  of  an  undulating  surface  fot  a ' 
line  of  railway." 

Well,  let  us  try  and  estimate  the  pre-  :" 
cise  value  of  this  deduction.  ' 


We  shall  grant  Mr.  Stephenson,  tha^i 
when  a  body  is  urged  on  by  a  force  4  \'T 
(d  being  considered  an  uniform  force)  *"" 
on  the  horizontal  plane  AOG,  k  will  •-- 
arrive  at  the  point  C  with  the  velocity 
*f 9  d  s.  We  shall  also  grant,  that  When  \ 
the  body  moves  over  the  undulating'^ 
line  A  B  C,  it  arrives  at  the  point  C  witF  !r 

the  same  velocity  V  a  d  s.    But,    saw 

Mr.  Stephenson,  "  the  velocity  given  py  i 
the  force  n  g  in  descending  is  lost  in  .  ] 
ascending."  Now,  although  we  should.  T 
grant  that  the  force  ng  is  lost  in  ascend^,^ 
ing,  still  it  has  produced  a  certain  effect  :..f 
upon  the  undulating  line,  whicji..  jijk^ 
Stephenson  has  most  unaccountably  ovegr^i 
looked,  namely,  in  the  element  ■iim^]r- 
which,  I  trust,  he  will  allow  is  of  som:.... 
importance.  rj]tf 

Suppose  A  C  is  I  mile,  or  5,280  fee^j .w 
B  orz'20  feet ;  and  suppose  a  carriage  --> 
starts  from  A, and  is  urged  on  by  a  constant,  > 
force  d,  and  arrives  at  C  (either  on  thf  ry/ 
horizontal  line  A  O  C,  or  the  undulating^ } 
line  A  B  C),  with  a  velocity  thcr#x fKf/) 
tained  of  24  miles  per  hour,  or  $5£?f$f  to 
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per  secpqt^  then  d,  expressed  in  terms 
offcravity,  will  be  (36\2)a 
'.-M.-.r-'  **      (*  being= 

feet) =1^2?=.l  1733,  aftd  n  a 
.    '■      10560  '  y 


-8H— 2436d. 


Therefore,  the 


snvtfbf  the  two  forces  n  y-f<fc=.36102=: 
P,*md  the  velocity  acquired  at  B  will  he 
V^—Vf.3«iJ(«x5280r: 43.66  :  and 
the1  time  in  descending  through  A  B  will 

btfV*^5ss52^=iaOA  seconds.    Also* 

43.66  43.66 
thec  lime  in  moving  op  the  ascent  BC 
wijl  he  5280  ~~  (43.60  +  35.2)  =  ftuVs- 
seconds.*. the  whole  time  in  the  andu- 
lagng  line  is  187£  seconds,  or  3  minutes 
7  £.  seconds.  The  time  in  the  horizontal 
lir^e  is  exactly  5  minutes;  that  is,  there 
is  a  saving  of  time  to  the  extent  of  37| 
pf  r  cent,  gained  hy  the  undulating  line, 
and,  as  lvee  Maciver  remarks,  a  like 
saving  of  power  takes  place.  Or  if  we 
adopt  an  Uniform  velocity,  which  Mr. 
Stephenson  strongly  recommends,  and 
suppose  ike  carnage  to  move  over  the 
horizontal  line  A  O  C,  with  an  uniform 
velocity  of  24  mires  per  hour,  the  time  in 
this  case  wiU  be  2  minutes  30  seconds. 
Then,  from  Iver  Maciver's  formula,  d-fj 

v  * gsnQ $\n  this  case  beingzi5280 
feeQ,  is  the  average  velocity  from  sum- 
mit to  summit,  which,  being  calculated, 

is  W.13  feet  per  second. -.51??=: 99* 

^  53.13 

seconds  is  the  time  in  moving  over  the 
undulating  line  ABC;  and  in  this  case 
there  is  again  a  saving  in  time  of  34$  per 
cent  in  favour  of  the  undulating  line. 

My  old  friend,  the  Lieutenant  of  En- 
gineers, states  (No.  597,  p.  261,)  that 
be  .has  read  Mr.  Whitehead's  article  on 
the  undulating  railway  question,  and 
that  he  has  every  reason  to  believe  that 
he  (Mr.  Whitehead)  has  managed  all  his 
equations  with  skill;  still  he  is  afraid  the 
results  are  not  true,  because  he  has 
founded  his  solution  upon  what  he  con. 
ceivfcs  to  be  false  principles,  viz.  that 
friction  is  the  same  at  all  velocities ; 
while  I  (rtinclaven)  have  grounded  my 
calculations  on  the  principle,  that  fric- 
tion Is  proportionate  to  the  times.  Your 
verV  able  Swiss  correspondent,  Lewis 
Frew?,  ifi  the  postscript  to  his  article 
(No.  602,)  says,  ••  that  if  the  Lieutenant 
of  Engineers  will  reconsider  What  he  has 


said*  about  the  principles  laid  down  by 
Ktnclaven  and  Mr.  Whitehead,  in  their 
respective  solutions  of  the  undulating 
railway  question,  he  will  find  that,  al- 
though differently  enunciated,  they  are 
fundamentally  the  same/'  I  must  state, 
that  I  am  of  the  same  opinion  with  Mr. 
Frend.  For,  if  friction  is  proportional 
to  the  times — suppose  /  is  the  friction 
for  1  second,  then  tf  is  the  friction  for 
6  seconds,  and  this  must  be  true  by  hy- 
pothesis, whatever  the  velocity  may  be ; 
that  is,  whether  the  velocity  is  10  or  50 
miles  per  hour.  Therefore*  I  must  say 
that  Mr.  Whitehead  was  right  in  saying 
that  friction  is  the  same  at  all  velocities. 
In  fact,  if  he  is  wrong,  so  am  I.  Mr. 
Bad  nail  has  often  stated,  that  as  the  ve- 
locity increases  the  friction  diminishes ; 
and  ha  is  also  right  in  the  sense  he 
meant  to  be  understood ;  that  is,  when 
we  compare  friction  with  the  spaces 
passed  over.  Thus,  suppose  a  body 
moves  over  a  line  of  10  miles  in  1  hour, 
and  that  the  whole  amount  of  friction  is 
/,  and  if  the  same  body  moves  over  a 
like  line  of  20  miles  in  1  hour,  the  times 
being  equal,  the  amount  of  friction  upon 
the  20  mites  will  also  be/;  hat  if  we 
compare  the  friction  with  the  spaces 
passed  over,  we  Would  say  that  the  fric- 
tion in  the  latter  case  is  only  one-half  of 
that  in  the  former. 

In  justice,  however,  to  Mr.  White 
head,  I  certainly  agree  with  the  Lieu, 
tenant  of  Engineers,  also  with  Mentor, 
that  he  is  as  able  mathematician,  and 
that  in  the  mathematical  part  of  his 
article  he  has  shown  much  skill  and  in- 
genuity; although,  as  Mentor  justly 
observes,  there  is  oothina  in  that  part  of. 
his  communication  which  is  against  tHe 
undulating  system,  or  rather,  the  pipfct 
important  part  of  it — for,  so  far  as  time 
is  concerned,  it  is  decidedly  In  favauj; 
of  it.  But  when  Mr.  Whitehead  throws 
aside  the  mathematical  robe,  and  as-, 
sumes  that  of  the  special  pleader,  then,  L 
must  say,  1  cannot  agree  with  him  $  and, 
more  particularly  so,  when  he  attempts, 
to  show  that  Mr.  Bad  nail's  system  in  no 
case  offers  any  inducement  for  its  adop- 
tion. So  says  Mr.  Stephenson,  in  his 
last  deduction ;  but,  if  I  do  not  myself 
labour  under  some  great  delusion1,  1 
trust  that  I  have  proved  the  contrary. 
I  arhxSfr,  yours,  &c." 

KtrtrjilvEir.    4 

April  27,  1835. 
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FCRCUStlON-LOCK  FOR   PISTOL-WtflPS. 


Sir,  — J  !ti  your  valuable  Magazine, 
No.  69$,  J  perceive  an  account  of  a 
Pistolwhip.  Of  the  kind  of  looks  made 
*3seof  in  such  cases  I  am  not  aware; 
but  1  have  a  percussion-lock  that  I  con- 
structed sotne  time  ago  that  may  be 
i  >used  to  advantage,  and  which  is  con- 
'Strutted  on  what  I  take  to  be  rather  a 
novel  principle;  The  following  de- 
scription of  it  may  be;  therefore,  not 
tjtfwortby  ^of  a  place  In  your  widely 


art 

'IOJ 


forms  the  striker ;/  is  the  catch;  wbich, 
when  the  handle  p  is  drawn  back, 
catches  into  the  holes  1  arid  $:  jti»t 
form  the  half  cock  and  foil  c0$  ;f$js 
the  spring  to  the  caf*K  '  :  -  ,ff;r 

•  It*  will  be  observ 
small  nob  e  is  pre! 
will  be  freed  from 
part  w  forced  agaii 
main-spring  oo\  k 
k  on. '  The  large  ha 
sketches,  is  that  of 
which  the  lock  is  fixea.  ^     - 

Fig.  3  is  the  lock  complete.  '    n 

I  am,  Stop  ham 
Your  obedient  sevvrfnt}1  °* 
John  TffftM^, 
Kedtftke,  Wdllapioii*  Silop,  -i  i'ml  aril- 
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A  F1VT  MORE  OBJECTIONS  TO  THE 
PNEUMATIC   RAILWAY. 

Sir, — The  inventor  and  approvers  of 
the  Pneumatic  Railway  seem  to  have 
Overlooked Jhe  following  objections: — 

1st.  On    |he    proposed    construction, 

hpwe ver  great  the  load  required  to  he 

vcbnveyed  on  the  line  in  a  given  time,  not 

yore  than^  a  cerium  fixed  and  constant 

quantity  dm,  W  a^y  means  be  conveyed. 

2.  However  small  the  load  to  he  con- 
veyed, the  expenditure  of  power  would 
be  the  same,  as  if  the  maximum  load 
were  conveyed. 

3d.  So  far  from  the  Pneumatic  Rail- 
way doing  away  with  the  necessity  of 
levelling  the  line,  the  necessity  becomes 
increased  fifty-fold.  From  Dr.  LardnerY 
statements  it  appears  that  1  ton  moved 
perpendicularly  will  equal  200  tons 
moved  horizontally.  Now,  if  on  any 
part  of  the.,  line,  between  two  fixed  en- 
gines, there  were  an  inclined  plane, 
risinsr/s^l  foot  in  10,  the  capability  of 
the^heumatic  Railway  would  be  dimi- 
n(s1fod  to  the  following  extent : — Let  a 
be-t«e^ower  required  to  move  1  ton  ho- 
rizontally, then  a  X  200=  the  power 
to  move  I  ton  perpendicularly ;  and 
«X200  , 
— y-r r-  a,  the  power  required  to  move 

1  ton  up  the  supposed  inclined  plane. 
Therefore,  as  the  power  is  constant,  if 
the  inclined  plane  were  only  1  foot  long, 
yet  only  -^  of  the  load  which  could  be 
conveyed  on  a  perfect  level  could  be 
conveyed  on  the  one  supposed. 

wi.%  Pr.  Lardner  states,  that  if  such  a 

gr#e  of  rarefaction  were  produced  in 

\  tunnel  as  would  cause  the  mercury  to 

''iSill'2  inches,  an  impulsion  e^ual  to  200 

of  40  inches  diameter 

:d.    Tins  is  true,  but 

ild  only  continue  for 

.  of  the  tunnel,  whatf 

op.    The  fact  is,  the 

tirely  cleared  of  air  to 

adve  through  the  whole 

^  rding  to  the  data  laid 

dfrwu  by  the  Doctor,  and  which  1  see  uo 

reason  to  dispute,  the  area  of  the  section. 

need  onty  be  ^th  of  the  size  proposed, 

to  move  100  tons  along. 

Were  {lie  tunnel  to  have  a  square  sec- 
tion, arid  be  enlarged,  in  those  parts  of 
the  line  in  which  there  is  9,mt,  in  pro- 
portion to  the  power  required,  and  the 


?89 

piston  were  madejjo  expand,  the  3d  ob- 
jection would  ba  removed. 

It  is  observable  that,  if  the  line  had  no 
greater  rise  in  any  r3avt4hai>4hc  inclined 
plane  at  Hainliili,  the  expenditure  of 
power  would  he  230  per  cent,  of  th\  ex- 
penditure required  on  a  line  perfectly 
level.  S 

I  am,  Sir,  lj 

Your  obedient  servant, 
Geo.  Be  key. 


THE   SAFETY-LAMP   NOT   SAFE. 

•  Sir, — It  is  a  lamentable  fact  that, 
year  after  year,  hundreds  of  those  in- 
dustrious, and  it  is  fair  to  assume,  care- 
ful men — the  working  colliers— are  de- 
stroyed by  the  ignition  of  the  inflam- 
mable air  of  coal-miacs;  while  under 
the  alleged  protection  of  the  JDavy 
lamp;  and  that,  too,  in  the  best  regu- 
lated collieries.  This  fact  calls  at  once, 
in  the  name  of  justice  and  humanity, 
for  a  strjet  and  immediate  inquiry. 
Has  the  miner,  or  not,  a  protection  fin 
the  lamp  to  the  extent  represented7  by 
Sir  H.  Davy  ?  And  if  its  pretensions 
are  founded  on  false  data  (which  there 
is.  but  too  strong  reason  to  apprehend), 
is  it  not  high  time  that  the  miner 
should  be  warned  against  leaning  any 
longer  on  a  broken  staff  ? 

Tne  first  point  to  examine  is,  what  are 
the  pretensions  of  the  lamp?  It  will 
not  be  invidious  to  refer  for  informa- 
tion to  Sir  H..  Davy  hknsejJ^-  #©*  to 
some  other  eminent  men,.  wfe*>  aiote 
bis  death,  have;  expressed ,t^«a>selvfs 
very  strongly  on  4&e«  subject  f&t&SL 
Davy  states,  in  his  pawphkt  o»  Blame, 
p.  41  (a  work  evwkatly  j^teftdctiifcr 
the  working  miner's  g^ww^merit  in 
the  use  of  the  lamp),  tba*  'V  ho  has 
discovered  a  lamp  which.  W^  bura-in 
any  explosive  mixture  of  fire-damp,  *&« 
light  of  which  arises  from  th«=  com- 
bustion of  the  firedamp  itseif^  the 
instrument  to  which  he  here  refers  is 
the  present  Davy  lamp...  He  also  states 
that  the  miner  may  work  in  fire-damp, 
if  protected,  as  be  asserts  he  is,  from  if s 
ignition  by  this  famp.  Mr.  Buddie,  who&e 
authority  is. indisputable  on'  this  poii?|t, 
estimates  the  value  of  the  Davy  lam u, 
on  the  sapposition  that  it  would  enable 
the  miner  to  work  with  sftfe^'in  an 
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explosive  atmosphere.  He  observes,  in 
a  letter  addressed  to  Sir  H.  Davy,  and 
published  by  him  in  the  last  edition  of 
the  work  referred  to,  1825,  "  that  when 
the  circulating  current  becomes  explo- 
sive, only  give  the  collier  his  Davy 
lamp,  and  he  goes  to  his  occupation 
with  the  same  confidence  in  this  impure 
atmosphere,  that  he  would  in  any  other 
situation  with  a  candle.'*  Dr.  Ure,  ia 
his  otherwise  valuable  Dictionary  of 
Chemistry,  p.  358,  calls  this  lamp  u  an 
infallible  protector;"  and  states,  that 
"  no  explosive  accidents  have  ever  hap- 
pened in  coal-mines  since  its  introduc- 
tion, but  from  the  criminal  daring  and 
carelessness  of  the  miner.''  Dr.  Fara- 
day, even  since  the  late  explosiou  at  the 
Springwell  Colliery,  when  four  persons 
were  deprived  of  life,  and  many  dread- 
fully injured,  spoke  of  it  as  "  a  monu- 
ment of  the  powerful  genius  of  Sir 
H.  Davy;"  and  Professor  Brande  af* 
firmed,  in  a  recent  lecture  at  the  Royal 
Insfusuion,  that  he  siill  bdieved  the 
Davy  lamp  to  be  perfectly  safe  in  all  its 
proper  uses ;*'  which  "  proper  u>es M 
must,  of  course,  be  those  so  plainly 
pointed  out  by  Sir  H.  Davy  himselE. 

1 1  will  be  observed,  that  neither  Sir 
H.  Davy,  nor  any  one  of  these  his  inti* 
mate,  and  scientific  friends,  limit  the 
uses  of  this  lamp.  They,  therefore, 
sanction  the  general  and  fatal  error  (for 
such,  unhappily,  it  has  proved),  that  it 
will  enable  the  miner  to  remain  any 
indefinite  time  in  an  explosive  atmo* 
sphere.  It  is  true  that  Dr.  Turner  in- 
formed his  readers,  in  a  work  he  has 
lately  published,  but  which  from  its 
price,  and  its  scientific  character,  can- 
not be  expected  to  find  its  way  to  the 
miner's  hand,  "  that  if  a  lamp,  with  its 
gauze  red-hot  (which  it  soon  becomes 
in  an  inflammable  atmosphere),  he  ex- 
posed to  a  current  of  explosive  mixture, 
the  flame  may  possibly  pass  bo  rapidly 
as  not  to  be  cooled  below  the  point  of 
ignition,  and  in  that  case  an  accident 
might  occur  with  a  lamp  which  would 
be  quite  safe  in  a  calm  atmosphere." 
Again,  he  says,  '<  when  the  lamp  is 
carried  into  an  atmosphere  (a  calm  one) 
charged  with  fire-damp,  the  flame  be', 
gins  to  enlarge,  and  the  mixture,  if 
highly  explosive,  takes  fire,  as  soon  as 
it  has  passed  the  gauze,  and  burns  on 
its  inner  surface."  He  properly  recom- 
mends, that  "  whenever  this  appear 


the  idea  of  the  wjpe-Jj 
out   is   shown   to  4je 


ance  is  observed,  the  miner  should  in- 
stantly withdraw;  for,  though  the  flame 
be  not  able  to  communicate  with  the 
explosive  mixture  on  the  outside  of  the 
lamp  (so  long  as  the  texture  of  the 
wire-gauze  remains  enttre),yet,  ftp  heat 
emitted  during  the  combustion  is  so 
great,  that  the  wire-guatdf  if  e»poaeftto_:-- 
it  for  a  few  minutes,  would  strife?  oxida- 
tion, and  fall  to  pieces ;w  iri  which  &se 
the  terrible  event  of  ah  explosion  n)nsfc 
inevitably  ensue.  Sound  and  important 
as  this  advice  is,  it  happens  to:  bej  di- 
rectly opposed  to  what  Sir  tfwtJDiavy 
himself  has  said  on  the  subject^  in, the  ' 
pamphlet  in  question— a  striking  ptOof 
of  the  great  peril  to  which  miners  hjave 
been  exposed,  from  an  implicit  rehaince 
on  his  authority — for,  he  asserts  (p_.  $5) 
that  "  whenever  a  single  wire-^arSe 
lamp  is  made  to  burn  in  a  very  ex^tc^f: 
sive  atmosphere  at  rest,  the  heat  s*ooni| 
arrives  at  its  maximum,  and  then  <li-:i 
minishes ;  and 
gauze  burning 
unfounded  P 

That  Sir  H.  Davy  was  greatly  mis- 
taken in  the  safety  ot  his  lamp,  has  been 
unhappily  rendered  but  too  mauife|^ 
from  the  dreadful  havoc  of  life  so  fre- 
quently caused  by  explosions  in  those 
coal-mines  where  no  other  light  k  auV 
mitted.    The    result   of  the  trialsT-  -tcnoo 
which  the  Davy  lamp  fcaar  been  laMy^? 
subjected  by  Dr.  T\iroer,  and  which  wetq 
suit  has  been  confirmed  by  theexpetfc.  •>£ 
ments  of  several  eminent,  scientific,  a«ri  •  - 
practical  n.en,  prove  that,  in  an  ugk  ,? 
tated  atmosphere  of  fire-damp,  no  rev  ? 
liance  whatever  ought  to  be  jtottQiaau'r? 
its  protection ;  and  that  even  in  acainvsfi 
the  reliance  placed  on  it  should*  ib» 3. > 
limited  to  a  few  moments.    As  Sir  f^. 
Davy's  name,  in  this  case,  still  carries 
a  dangerous  authority,  and  his 'errors,  °; 
therefore,  require  no  common  etfbrfs  ottl  ^' 
the  part  of  the  press  to  correct  them*  j  '' 
submit  this  letter  1 
the  hope  that, 
be  the  means  < 

will  consider  it  wortKy  of  insertion  its : ' 
your  much  read  and  influential  pub;- *^4* 
lication.  .      •  :"'f 


I  am,  Sir, 
Vour  constant  reader, 


London,  Mhf  5,  MS*. 


::?ru 

r.    JK.    ., 
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WfrfHdb  OF  COMBINING  TttE  AfcTION  of  TWO  STEAtt-CYllNOBfeS  WHtK  HWlNG 


THE   CFNTfcE   OP   BEFOLUTION. 


'  &fep*»  Having  devised  a  method  of 
aombniiiig  the  matnai  action  of  twe 
9tt*M«fttigiM  cylinders  m  <one,  when 
psssswg  tbeetatre,  - 1  am  desireos  that 
an  aeeiAta*  of  my  plan  should  be  itu 
serted  m  your  valuable  Magazine.  2 
may  first  premise,  that  it  is  wett  know*, 
thafe*-tf«  single  engine  be  stopped  on 
Uictwumw  (^e  it  is  termed),  the  steam 
baa,  art*. -power  to  atope!  the  machine 
onwards. 

.  T^z  crank  A,  fig.  1,  may  (according 
to  circumstances)  be  either  a  single, 
one^as  w  the  sketch,  with  another  on 
the^end  of  the  shaft,  or  a  double  one 
fpr^gd  in  one  piece.  .When  both  ends 
of  pe'  shaft  are  wanted,  the  crank  a, 
instead  of  being  at  an  angle  of  90°, 
must  he  only  45°.  B  is  a  spring  of 
steel j  sufficiently  strong  to  require  half 
the  Sower  of  the  engine  to  bend  it,  and 
fiimly  screwed  to  some  fixed  part  of  the' 
machine  ;  C  the  cylinder;  D  the  con- 
necting-rod;  E  the  piston-rod  ;  F  sup* 
ports  for  the  crank,  &c. 

Fig.  $  is  a  side  view  of  fig.  1,  with 
the  same  letters  of  reference. 


Fig.  4. 


Supposing  the  crank  a,  fig.  9  (which 
I  shall  ceil  the  spring-crank),  is  in  the 
position  shown    in  the  diagram,  and 


Digitized  by 


Googk 


** 


TUM&M 


$t&  tfee^grne+a-ank  -Ai  »f <abdow  te> 
presented,  then  the  tprrogwuttrika  isxm 
{/he  centre,  and  the  engme^crank  A  io 
action  (though  with  a  diminishing  force). 
A*  iseoa  as  a  is  past  the  centre,  it  will, 
fiywtfie  downward  pull  of  the  springs 
assist  the  crank  A  past  its  centre,  and 
tonjUntte  to  do  so  till  a  is  in  the  position 
shown  by  the  dotted  lines,  when  it  be- 
comes passive.  The  motion  being  con- 
tinued by  the  engine-crank,  which  is 
now  gaining  power,  it  begins  to  bend 
the  spring  downwards  (consequently 
storing  up  power),  till  the  crankb  are  in 
the  position  fig.  4.  The  spring«crank  is 
now  just  on  the  point  of  refunding  the 
power  lent  it  to  assist  the  steam- crank 
p*vfer,  the:  lower  centre.  Thus  the  steam* 
ejaokarol the  spring-crank  do  mutually 
'hejpveach  other,  and  a  pretty  regular 
jiNgiqa  is  produced  even  without  a  fly- 
•jsjheei  ,-..,  s./ 

jeulfte^megsfe  is  here,  but  the  adapta- 
Mo^iefc*i  (which  admits  of  innumerable 
j^tiiwi&ofohe  spring-crank),  I  leave  to 
&fe  jirigtoeatfof  persons  of  greater  prac- 
tk^ « acq^intance  with  the  steam- 
engine, 

..'-,.•,.  I.teg-tosuliscribe  myself,  Sir, 
.    Yours  respectfully, 

Michael  Noton,  Jim. 

Manchester,  Feb.  10, 1835. 


Tfck'  "  SINGULAR  HYDRAULIC 
PHENOHEKOlt"  (p.  6). 

Sir,— In  No.  umof  your  truly  valu- 
able Journal,  Mr.  Baddeley  has  described 
the  effects  ptodaced  by  using  a  short 
cylindrical  branch  pipe  with  a  fire- 
rag^ti  which  mere  .of "  so  extraordinary 
fc^teftfc  as  n&  surprise  all  the  persons 
iwbovw^neesed  the.  phenomenon,'1 

^an^c^nrioced  that  Mr.  Baddeley  will 
not  beotfended,  when  I  assert  that  nothing 
which  be  has  *here  mentioned  as  taking 
a4ace  oaght  to  be  considered  as  at  all "  ex- 
traordinary" or  "singular."  It  is  very 
^possible  that,  I  am  wrong  in  this  opinion ; 
and  if  that  should  be  the  case*  some  of 
$#m.  numerous  correspondents  will,  un- 
<dowfet»dty>  Nkind  enough  to  correct  my 
^•jejakfl,  hi  *»«:.£. v-;  .■  • 
YTitrfTOftW;  sak  ..Mr,.-  Baddeley— what 
IwauMsbc  the,  tfb& produced  on  a  stream 
^|iwawrh8o|ring fhroujgb  a^tmpfecr^of, 
fW(Sh5»it/a»ljhf  (?nft«*ioo  with  a  pipe  ?  ;  k 
4fc  a*j^n*blisjfed  #sjct> ;  thafc  (he.  jet  atf 


issuur^mraige  *W»plesdirifes3fcia 

coa*r*cfe*l^m;a  oehas^cde^ree^ ii«r tpns*- 
portioh  to  the  ewtent-tofi  lU^I;  osiueojilaM 
what  Mr.  B,  has-  de«citbfA^»fitekfog 
place  is  precisely.  sinjshfcKyllie  fepeftttrfg 
in  the  centred  theJtD^h*^pi(Ww^ohf 
considered  as  a*  orismaioe4iibav«jg)«to/ 
connexion  with  J  lie  4>jped  lab*  f  dtmelfr 
of  the  pipe  is7-8ths  e£an  wio)ty\*Bdothe 
stream  of  wate*<wasv9*^eoJt*o*e**4t' 
5-8tbs  of  an  snob*- which ite^BBy'Jtsmftly 
the  extent  o£  contftct^amhieji  title* 
place  in  a  stream  o<  wJrterfieswnp^hatf 
a  simple  orifice.  The-  a*ea;4ffnfe))£  co*> 
tracted  vein,  to  the  area  olsheiJEOnihjoSv 
differs,  according  to  dtftreofc«rtnetffa&ji- 
talists;  hut  the  ratio,  of 1 i&jtffeiisj  seve- 
rally taken  as  the  more  jcor regfe^mbtsjiyi 
Now,  if  Mr.  Baddeley  will  «eloujbitfD*t» 
area  of  Uie  7- 8th  opening,  and  thevasda 
of  the  jet  issuing  there! rom-rwhichflii 
said  to  be  something  more  thajt;5-8tJi*j«& 
he  will  find  that  the  result  will  jneatsjr 
correspond  with  the  proportion^  i  &<*££* 
The  irregular  surface  of  the  jet  was^nm- 
doubtedty,  similar  to  the  kregniariie; 
that  exists  in  the  stream  kssjens>ifinsa 
apertures  acted  on  merely  hy;  grarlt^ 
The  reason  why  the  jet  appeared}  Io  iftstf* 
7-8ths  of  an  inch  in  diameter  wbsbqtjfie 
engine  began  work,  evideetlyaiosei-Aoea 
thvre  not  being  suJnoitat  foce^tonjadat 
the  contraction:  visible?  but  to**0ittt*. 
men  got  into  fiai,woA,litea»res*«wOwtt 
increased  to  cmy  tifcecoatinoteitaMMassaV 
a  distance  from*  tn*  e?e*uug*bj&4i»a«}&jat 
visible.:  (Uuery.  Waa  the^nipe  iUi  a* 
exact  vertical  poakmu?)  y  *i<? .  *  3'iup 
.  For  me  to  idbsenWao  J^&iUeJa^ 
and  the  rest  of  your  readerayihe<fluereea< 
which  exist  to  pinduos;  thepegeflw^nuSM, 
would  be  a  great  piece  of  preiuaapfceasit* 
sufficient  is  it  to  say,  that  the*  contracted 
vein  must  always  'exist  ash  issues~fre» 
openings  having  no  connexion  Hwitfti  14 
pipe;  and  it  cannot  be  of  muohl  cdaas> 
quence  whether  the  fluid  be  aciiedfore.bjr 
gravity  from  above}  or  by  aitioeialjir** 
sure  from  below.  '.<-;:    *  nizm 

Very  ttrfriJMWfctap,wif9 

MM**  *#*>.«*       ,    ,  ,  ,.y}mn  m. 

■  '     .   •  T    Yearns  190 
WORE  -PAOftM^WHW.  ^f^fipfSJHPffiffw' 

Sir,— I  -haws  perused!  vttfedpieasaist 
^^c^ntatoj^a  ^smipuMaiieesi*  iio/»tifce 
paddk-^lieei,  j^at>iicie'  an>adniaV^safa\ 
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*fifc1#lfc*4*»tSfts  e*ia«iug  yonr  readeH 
^ti^We#tottewiag  *ut  the-ieheoaea 
M<tUtf%#eatUjdi  investors*  hosttOf  whom, 
MJ^NIr,«lrabv^tiai»<to  tirne^  in  the  Me* 
^aa^^fegarin*,;  under,  the  titles. of 
^o>pbW)r^.i«ppar8,  propeJkew*  window. 
%te4«ffty^af«0twitoriy  duck   swimmers, 
*M*eiww*,id*U«i,^CH»» It  place*  with* 
s^iohewi^a  flood  deny  of  the  absurd 
abeam*?  to^itt^rov©  upon  the  common 
fMdfc*w3*efe  Hiuve  also  been  amused 
aeJsh  ekamiiwig  >M*.    M'CuidyV  pro- 
f«*ftfili4T*«4wcb, ^ibouph  (believe  new  to 
-Ifttti  igisntteiBaiJ,  were  tried  by  me  about 
,a**l  wears*  i  afro  ^ar<  already  mentioned  in 
•iteilif eqbamtattV  Magazine,  No.  o82),  and 
•wetejatcOmpleie  failure,  as  I  afterwards 
fipWdiwbe***  *o*1mj  boar,  which  produced 
c^cfcttveaier  speed.    The  principle  was 
thwart/  same  99  Mr.  M'Curdy's,  bat  I 
Itaihiffcfty-twa  propellers,  instead  of  his 
#Mfri'^-Tlje  objections  to  them  appear  to 
^fosio  >  be  as  follows  :~l'st,  -  The  great 
df&ed  ko  which  they  must  be  driven  to 
makers  many  strokes  as  do  the  blades 
uihdto  common  wheel,  and  consequent 
£re£teg>  amount  -of  friction  and  weight, 
^)fy»;;;Th*   propellers,    when     making 
that*  elthro  stroke,  in  a  short  head  sea  or 
sty  plati  most  just  produce  as  much  effect 
ssjodris*  she vessel  astern  as  the  immersed 
sjfawbtti«>m*  *4iead.    ddly,  The  great 
adriitttinaA  breadth'  necessary,  as   Mr; 
iaVCmttrv^wlsfel  is  twelve  feet  broad,  if 
e*<jt«ranfa  haife.  a  three'  feet  throw.    ( 1 1  is 
Itoafcere^re'rtepl  there  is  no  scale  attached 
a»  the  fcpgravibg.)    4thly,  Jt  would  re- 
quire a  very  heavy  shaft,  with  so  many 
4|smfc*oa  it»^as  shown  in  Mr.  M.'s  sketch, 
ttodwertxMith  great  additional  strength 
^oV»  eweight>r  ifc  would  .be  a  most  unsafe 
|lnit^pptaeaun%ad.  weather.. 
bem«tiaDD  examine  .what  speedy  for.  in* 
srt»rict$i«terwtjuid :  be  ~  necessary  for  Mr. 
jM&wdyfomn&propeller,  in  such  a  boat 
«e*hs  Berths,  iehnrh  steams  between  Doni 
^Wefwid/>Landon;    That  vessel's  wheel  is 
about?  &£•  met  in   Itreuihference,  and 
maltes  20  turns  per  minute  to  produce  12 
miles  an  hour ;  now,  suppose  the  wheel 
to  have  12  float-boards,. 6  feet  broad  (a 
cirqiinstance  1  am  not  sure  of,  but  I  have 
stated  ft  within  the  mark) ;  thus  we  have 
240  strokes  or  immersions  of  the  blades 
per  minute.    To  produce  the  same  effect 
«#«l^«itr  *^i«>pfellcftrs.^  the  breadth  would 
4nawt0qbei34  feet  (instead  of  six)  ;  and 
anV  each  revolution  only  prod  noes  four 
^meifeiptsviit  wtftid.  necessarily  require 


Gb  rawobttiomi  per  miaiite<lnetead*f  30); 
a  rate  of  motion,  with  such  a  weighty 
machine,  which  is  impracticable— to  say 
nothing  of  the  additional  breadth  of  18 
feel  in  each  wheel,  and  the  retrograding 
effects  of  the  back  strokes  already  men* 
tiened. 

.  The  superiority  of  the  common  wheel 
seems  to  consist  in  its  extreme  simplicity, 
and  the  facility*  with  which  it  can  be 
driven  at  a  great  speed.  In  whatever 
way,  too,  a  wave  strikes  it,  or  however 
much  the  vessel  pitches  or  rolls,  every 
time  it  touches  the  water  it  urges  the  ves- 
sel forward.  It  is  evident,  in  theory, 
that  the  wheel  has  some  disadvantages; 
but  theory  and  practice  do  not  always 
agree,  and  in  this  case  it  is  undeniable; 
for,  of  the  immense  number  of  invention*, 
not  one  has  ever  come  up.  to  the  wheel. 
And  it  would  now  seem  that  improve;, 
merits  on  the  wheel  itself  are  likely  to  he 
attended  with  favourable  resulted  1  trust 
these  remarks  will  be  thought1  wofttyotf 
a  corner  in  your  pages;  tbeyti «¥$*«* 
meant  as  a  critique  upon  Mr.  M^&tttdjft 
invention,  but  simply  to  impress  npohnlie 
minds  of  inventors  the  necessity  of  malt- 
ing a  few  simple  calculations,  and  look- 
ing over  the  Mechanics'  Magazine,  to  see 
that  nothing  of  the  same  kind  has  been 
already  invented. 

I  am,  Sir, 
Your  most  obedient  servant, 
r  ,  P.  Landale. 

Werayss  Cottftgt,  April  15,  1885/  •     s 


J    THE   "  HYDRO-PNEUMATIC  BUM<r>?    £*> 
FALLACY  4p,.41).  '-iti  .r^u  J  -3 

Sir,— The  hydrd-pneuoiiirici  puM»~:of 
your  correspondent  W  HO/  described 
at  p.  41  of  your  present  ootame*'wo<itd 
induce  the  belief,  thafc  tlw  r  tevGfitbr's 
acquaintance  with:  "the  laws -dlR AtidvjjP 
to  which  he  refers,  is  >  but  v?ry  sftgfrr. 
His  simple  apparatus  might  be  etfttk. 
sively  useful,  but  for  one'  or  W<r  un- 
fortunate circumstances  Which  prevent 
its  action.    :  »..  -  •  •••  'ir  ;j  *»< 

In  consequence  of  a  Uv>  #f  nsistff, 
which  has  not1  been,  and-  is  nOi  iftstyfo 
be  repealed,  the  opening  of  thi-t**fc- 
pipe  M  (p.  4i),  must  be  at  ltasTttaritTY 
met  below  the  cylinder  A,  of  thewuwr 
will  not  flow  out  of  it  I  I  rfuiftfy*tMR 
would  put  a  new  feature  upon  W-H  O *% 
invention,  and' render  the  ffidetiifi*  ett- 
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trernely  iiriwfeldy  and  iricbtaVetiferit ; 
indeed,  far  more  so  than  its  inventor 
seems  to  hare  imagined. 

Bat  even  if  the  exit-pipe  were  pro- 
longed to  the  required  depth,  *'  an  almost 
perfect  vacuum  could  not  be  obtained ; 
the  quantity  of  vapour  and  atmospheric 
air  given  out  by  water  being  so  great  as 
to  prevent  the  form  tt  ion  of  a  vacuum. 

By  reference  to  any  treatise  on  pneu*- 
matics,  WHO  will  perceive  that  the 
case  stands  as  I   have  represented  it; 
and  that,   if  he  were  to  construct  a 
hydro  pneumatic  pump,  agreeably  to  his 
description,  that  would  stand  too. 
1  am,  Sir, 
Yours  respectfully, 
William  Baddeley. 

London,  April  40, 1835. 


ON    SECURIKG    vessels    aoainst     the 
*  Effects  of  violent  concussions. 

Sir,— The  plan  of  your  correspon- 
dent, Mr.  AMersey  {p.  477  of  your  last 
volume ),  tending  as  it  docs  to  promote 
the  safety  and  preservation  of  indi- 
viduals, under  circumstances  the  most 
appalling,  might,  I  should  consider,  be 
carried  to  a  much  greater  extent  of  use- 
fulness than  merely  applying  it  to  the 
purposes  of  steam-navigation.  I  would, 
with  deference,  suggest,  that  it  would 
also  be  applicable  to  sailing-vessels 
generally.  The  ingenious  design  of  M*. 
Ralph  Watson,  lor  preserving  ships 
from  foundering  by  means  of  copper 
tubes,  is  already  too  well  known  to  need 
remark,  and  nothing  but  the  great  ex- 
pense attendant  upon  the  application 
of  the  scheme,  could  have  stood  in  the 
way  of  its  general  application.  With  a 
view,  then,  of  rendering  the  plan  of  your 
correspondent  of  more  general  service, 
I  would  propose  that  the  centre-hold  and 
midships  of  every  vessel  be  coppered  in- 
ternally, i.  e.  between  the  ribs  and  inner 
lining,  and  that  it  should  have  bulk- 
heads proportionately  strong,  and  lined 
in  a  similar  way,  to  meet  the  resistance 
which,  in  case  of  accident,  the  pressure 
of  water  would  require.  As  respects 
cargo,,  iron,  and  materials  of  a  like 
nature,  might  be  stowed  in  those  parts 
of  less  consequence,  and  the  better 
goods  be  preserved  in  the  portion  se- 
cured as  before  described.  Circum- 
stances might  require  the  bulk-heads  to 


be  partially  removed;  lo^ 
convenient  ports  might  W  JeTt  $ t  var^ts 
places,  and  secured  preyiousfy/ty leajqyng 
port ;  and  for  a  gangway  between  dtfto, 
a  sliding  or  sliding^ooNrfnigbt  fa&tmo 
arranged  and  construe*^  that  em Mng 
closed,  in  case  of  emergency,  fafipm&ilm. 
be  nearly  water-tight     -  j«^**-»  *"*'<* 

By  adopting  such  prafefentfahs'  WW&- 
rous  advantages  would  «€^sattlJf"rV. 
suit— 1st,  the  safety  of  liWj/SB^flfe 
safety  of  property ;  Sd,  less  tttcerta^tfy 
of  commercial  communication;  4l^  re- 
duced insurance,  &c.  ;v  ,<  y^' 

The  difficulties  attendant  oa  th$fr 
adoption  would  be  such  only,  as  wowH 
be  more  than  compensated  for,  the^fitst 
time  the  vessel  sprung  a  leak  *t<sea?n»r 
encountered  more  severe  injuries  uw«*r 
home.  {   •**— »q«' 

I  remain,  -mr*1-"*** 

Yours  reepeetftilly, 


James  Wood&6u$$u„ 


frOWrn,  April  tt,  Mas. 


ROTARY    STEAM-ENGINE    APPLttt)  tO^ 


RAILROAD    TRANSPORT. 


;y<* 


(From  tbc  American  lUiiroad  Jqutp»1  <tf  Bfvfj*^) 

We  were  mu«sh  gratified,  yesterday,,  ..with 
an  excursion  to  Newark,  oa  the  r*&$a|, 
the  cars  being  drawn  a  pact  of  the  wwwsif 
Mr.  Avery's  rotary  engine.  This  is  the  first, 
and  we  are  highly  gratified  to  know  tbafjt 
has  proved  an  entirely  successful  application, 
of  this  ingenious,  yet  exceedingly  simple  Hf- 
gine,  to  railroad  uses.  Mr.  Avery  had,  (ojr 
near  two  years,  one  of  these  engines  in  sqr* 
cessful  operation  in  his  machine  shop  wt 
Syracuse — which  proved  to  his  entire  satis- 
faction that  it  might  be  applied  to  ota^r 
purposes;  and,  with  a  peaenemaco  worth* 
of  the  SBcoe&f  which  hat  crowned  his  efforts* 
Me  has  devoted  himself  to  the  constroptfoa,  j(f 
a  locomotive  engine,  which  is  now  ia  use  a* 
the  Newark  railroad,  performing  that  pari  of 
the  route  only  between  the  Hacken$acfc  afijl 
Newark.  There  being  no  revolving  £?£&• 
form  at  Jersey  city,  it  does  not  yet  run 
through  the  whole  line.  ( .   . 

Mr,  Avery  is  unfortunate  in  the  roadT  on 
which  he  makes  his  first  trial.  A  straight 
and  smooth  road  is  necessary  in  otiSer'  to 
attain  a  high  velocity;  but  the  Newij^ 
road,  unfinished  as  it  is,  and  in  some  pile 
more  or  less  aflected  'by  frost,  with  one  ofti 
very  short  curves,  will  no,t  admit  of 
speed  which  this  engine  is  capable  of  7i  * 
*Ug.  pn  returning  from  tf  ewarjt^ni 
we  noted  the  time  of  starting  fiom  * 
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aMe  oftfae  Passaic  bddge—where  the  engine 
3in&  gH(,  m  consequence  ef  having  parted 
eH8e"Si?lyvhichitwas  connected  with  the 
^iilM^wid:  df  «rrivfrig  at  the  revolving  plat- 
??4#%ii  wtflrhi  a  few  rods  of  the  Hackensack, 
t*attttl  tf>»r  and  a  half  to  five  miles,  which 
^dtstfttnee  war  performed  in  a  fraction  less 
hikt*  ekvt*  minuter. 

This  engine  is  an  experiment  only.  It  is 
Jtbf(j6f8ta«4e«^  effort  to  apply  it  to  such 
JpjprDeees,  and  under  all  the  disadvantages  of 
~poorwbooYand a  road  much  in  want  of  ad- 
Vustnjent^it  may  be  considered  as  a  highly 
^6c6esgful  experiment. 

"9t  Wuen  Mr.  Avery  shall   have  completed 

another  and  more  powerful  engine,  which  he 

"JftaVnoWin  course  of  construction,  designed 

Hb  test  the  principle  more  effectually  on  a 

JaAre  perfeet  road,  w«  doubt  not  his  attain- 

ling :*yrtg/ir  velocity  than  has  ever  yet  been 

7%4t3Jne4.w  this  country -~ or  even  in  Eu- 

rope^-we  shall  probably  be  deemed  "rotary 

engine  mad/'  when  forty  miles  per  hour  is 

named  as  not  of  difficult  attainment 

With  true  Yankee  enterprise,  Mr.  Avery 
and  his  associate,  Captain  Lynde,  are  deter- 
ntfnedto  carry  the  war  into  the  enemy's 
camp,  by  taking -one  of  their  engines,  com- 
plete and  ready  for  use,  to  England. 

Subjoined  is  a  short  account  of  the  per- 

fwmaipe  of  one  of  the  small-sized  engines 

built  by  Mr,  Avery,  which  we  obtained  when 

on  a  visit  to  Syracuse  last  fall,  and  saw  the 

^wTiMrfn  operation.' 

^'Hftie  engine,  that  Is,  the  shaft  and  arms,  weigh,  as 
<I*f*ifm,  «»nly  15  lbs. ;  the  arms,  frum  centre  of 
♦ftaftio  tJu»ir  ends,  are  I*  inches  and  in  their  reve- 
|jutjpu»  describe  a  circle  of  9  feet  5  inches  in  cir- 
cumference;  the  two  apertures  at  the  end  of  the 
^armsr  ar#  equal  to  the  eighth  nan  ef  a  superficial 
-  toon,  atld  tinder  a  pressnre  of  80  lbs.  to  the  square 
4f*h:*  Will  balance  a  weight  of  10  lbs.  From  some 
^experiments  made,  it  is  estimated  to  carry  a  load 
of  «T  lbs.  through  a  space  of  37,008  feet  per  minute. 
^9h«  boiler  has  09  feet  surface  exposed  to  the  fire, 
ltortu— some*  datty  half  a  cord  of  soft  dry  wood. 
r.  There  is  in  the  esttblishment  the  following  ma- 
cliipes  in  operation,  viz.:— 2  large  engine  laiibes; 
"% small*  do." do. ;  2  hand  lathes;  1  boring  mill  for 
iprkHr  cylinders ;  2  drilling  lathes;  1  grindstone; 
1  mill  for  grinding  coal ;  2  bellows,  00  double 
'strokes,  each  per  minute,  which  will  force  580  cubic 
'feet  of  air  per  minute,  under  a  pressure  of  l%lb. 
Jfcr  square  inch. 

T   The   engine  "bad  been   in  operation   about   18 
pnQntba,  during  which  period  it  did  not  stop  one 
j)Vur  in  consequence  of  the  operating  part  being 
out  of  order. 
ft.  :  ^ 

ILLUMINATION    OF    THE    N1MSJ8    OF 
*-?■»      -  s  STREETS. 

,  ^^jtr,— f  hope  that  you  will  favour  me  by 
insetting  this  short  letter  in  your  valuable 
Journal..  Frota  the  facility  with  which  the 
jilpu'r'of  fcjie  night  is  observed  in  many  places, 
through  the  medium  of  illuminated  clocks, 
it  has  occurred  to  soe,  that  were  the  names 
of  toe  streets  painted  in  black  upon  the 
lajops,.at  the  corner  of  every  street,  they 


wc^W  not  only  he  more  visible  in  the  dark, 
"hut  at  al}  times  catch  the  eye  more,  readijy. 
In  many  instances  it  is  utterly  impossible 
to  read  the  names  of  the  streets  when  the 
lamps  are  lighted,  and  sometimes  very  diffi- 
cult even  in  the  day-time.  The  method  I 
propose  woold  also  be  more  durable,  and  less 
expensive,  than  the  present  one* 

lam,  Sir, 
Your  humble  servant, 
R.  RiciuaDsoN. 
May  2,  X&5. 


KOTB8  AND  NOTICES. 

Railways  lis  India — Canals  mnst  depend  for 
their  utility  upon  a  regular  supply  of  water;  and  in 
nnnv  parts  of  India  it  might  be  difficult  to  secure 
it.  In  such  circumstances  railways  present  an  ad- 
mirable substitute.  Even  where  the  difficulty  of 
obtaining  water  was  not  great,  railways  might  be 
preferable  in  cases  where  the  probable  amount  qf 
traffic  was  limited.  The  expense  of  such  works 
would  be  far  less  than  in  EngUud.  In  our  country 
an  enormous  proportion  of  the  expense  varying 
from  a  third  to  a  half,  arises  from  the  purchases  of 
land,  fencings,  parliamentary  and  law  proceedings, 
.and  other  causes  independent  of  the  mere  construc- 
tion or  the  railway.  In  India- some  of  these  charges 
might  be  avoided  altogether,  and' others  would  be 
very  much  reduced.  The  actual  expense  of  the 
work  would  also  be  less  than  that  of  similar  under- 
takings in  England.  As  the  traffic  would  be  com- 
paratively Miiall,  a  single  road,  with  occasional 
passing  places,  would  be  .sufficient ;  and  as  the 
Weight  of  the  carriages  and  lading  would  be  much 
less,  the  rails  might  be  pro  port  ionably  lighter. 
Labour  in  India  is  vastly  cheaper  than  in  Eng- 
land ;  and,  under  these  circumstances,  the  cost  qf 
railways  would  be  extremely  moderate.  At  pre- 
sent, perhaps,  the  use  of  animal  power  would  bje 
the  most  advantageous;  but  this,  of  course,  would 
form  one  point  of  inquiry  with  rhdse  who  might 
be  disposed  to  undertake  such  works.  There  are 
various  lines  upon  which  railways  would  be  im- 
mediately profitable  ;  and  if  the  resources  of  India 
should  be  improved  to  the  full  amount  of  their  ca- 
pabilities, a  necessity  for  fresh  lines  would  i£e 
created,  whilst  the  old  ones  would  become  increas- 
ingly lucrative. — Thornton's  India. 

Bacon's  Notion*  of  Light.— Among  the  fortu- 
nate conjectures  which  have  been  confirmed  by 
«ubf*quent«expcrience,  that  of  Bacon  is  not  the 
least  remarkable.  "  It  produces  in  me,"  says  tfare 
restorer  of  true  philosophy,  '*  a  doubt  whether  the 
face  of  the  serene  and  starry  heavens  be  seen  at 
the  instant  it  really  exists,  or  not  till  some  time 
later;  and  whether  there  be  not,  with  respect  to 
the  heavenly  bodies,  a  true  time  and  an  apparent 
time,  no  less  than  a  true  place  and  an  apparent 
place,  as  astronomers  say*  on  account  of  the  paral- 
lax. For  it  seems  incredible  that  the  species  of 
rays  of  the  celestial  bodies  can  pass  through  the 
immense  interval  between  them  and  us  in  an 
instant,  or  that  they  do  not  even  require  some 
considerable  portion  of  time/' 

Reynolds'  Rotary  Steam-Engine.— An  engine  on 
this  principle  has  lately  been  invented  by  Jobn 
Reynolds,  Esq.,  of  Pontrfeydyven,  in  this  county, 
which  is  calculated  for  great  power  in  a  compara- 
tively small  compass,  and,  in  all  probability,  will 
supersede  the  reciprocating  engine,  either  for  loco* 
motive  or  marine  purposes.  One  of  tweoty-horae 
power  has  lately  been  constructed,  by  way  of  e$- 

6^1^111.    It  is  similar  in  form  to  the   Earl   of 
uudonald's  engine;  and  although  the  experimental 
one  was  imperfectly  packed  and  bored,  yet  it 
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worked  \yth  six  per  cent  friction,  and  making  60 
revolutions  in*  a  minute,  with  a  pressure  of  50  lbs, 
upon  tbe  inch.  There  is  one  now  in  course  of 
manufacture,  and  the  first  trial  of  its  capabilities 
will  be  on  the  Manchester  and  Liverpool  Railway ; 
it  is  expected  to  be  ready  in  about  two  months; 
the  friction  of  which  will  not  exceed  three  or  four 
per  cent.— The  Cambrian. 

Mammetk  Press.— We  saw  yesterday  in  opera- 
tion, at  the  printing-office  of  Mr.  Jared  W.  Bell,  a 
single  cylinder  Napier  press,  made  by  Hoe  and  Co., 
which  we  take  to  be  tbe  largest  in  the  world.  The 
cylinder  is  60  inches  by  40.  The  press  cost  4,000 
dollars.— New  York  Evening  Star. 

Magnetising  Power  of  the  Solar  Rays.— The  more 
refrangible  rays  of  light— that  is,  all  save  the 
yellow,  orange,  and  red — have  been  said  to  pos- 
sess the  property  of  rendering  iron  and  steel 
magnetic.  The  existence  of  this  property  was 
first  asserted  by  Dr.  Morichini,  of  Rome,  and 
was  supposed  to  be  afterwards  incon  trove  rtibly 
established  by  some  experiments  of  our  learned 
and  accomplished  countrywoman,  Mrs.  Somer- 
ville,  who  stated  that  she  rendered  sewing  needles 
magnetic  by  exposure  for  two  hours  to  the  violet 
ray.  Messrs.  Reiss  and  Moser,  however,  on  re- 
peating tbe  same  experiments,  found  that  tne  os- 
cillation of  needles  was  not  the  least  affected  by 
any  degree  of  exposure  to  the  prismatic  colours  ; 
and  hence  they  nave  been*  led  to  infer  that  tbe 
means  employed  by  Mrs.  S.  for  ascertaining  the 
magnetic  state  of  the  needles  could  not  have  been 
sufficiently  exact.  Another  series  of  experiments. 
Which  have  been  more  recently  made,  with  great 
accuracy  and  care,  by  Mr.  John  W.  Draper,  of 
Christlanville,  Virginia  (Frank.  Jour,  vol.xv.  p. 79), 
neeative  the  existence  of  the  magnetic  property 
still  more  decidedly.  Mr.  Draper,  indeed,  goes  so 
far  as  to  contend  that  *'the  magnetic  action  of  a  ray 
of  the  sun,  of  any  other  star,  is  a  physical  Impossi- 
bility." "  We  usually  consider,*  he  says,'**  a  ray 
of  light  to  consist  of  a  vast  number  of  particles  of 
excessive  smallness,  but  nevertheless  of  absolute 
size,  which  move  with  an  immense  but  measurable 
velocity."  And  he  proceeds  to  show  that  "  these 
particles  are  noq -conductors  of  electricity — the  best 
non-conductors,  perhaps,  of  any  thing  we  know." 

New  Mechanical  Power.— We  are  requested  by 
Mr.  Gait  to  intimate,  that  he  is  desirous  of  gHn«r 
to  the  ingenious,  as  well  as  to  regular  civil  engi- 
neers, ooular  demonstration  of  the  existence  of  a 
local  mechanical  power,  which  is  produced  by  a  com- 
bination of  the  natural  forces  which  govern  solids 
and  fluids— is  capable  of  incalculable  application, 
being  only  limited  by  the  quantities  of  the  land 
and  the  ocean — is  as  simple  as  the  rope  and  pulley — 
and,  scientifically  speaking,  is  applicable  to  the 
raising  of  any  fluids  from  any  depth  to  any  height 
— Greenock  Advertiser. 

Steam-Boat  Explosion.— -The  opening  of  tbe 
steanvboat  navigation  on  the  western  waters,  for 
the  present  season,  has  already  been  marked  by 
the  occurrence  of  an  explosiou  and  loss  of  lives. 
The  Cmcinatti  Republican  states  that  the  Cavalier, 
Gapt.  Thompson,  burst  one  of  her  boilers  on  her 
passage  from  New  Orleans  up  the  Mississipi, 
about  one  hundred  miles  below  the  mouth  of  the 
Ohio,  where  she  now  lies.  Several  persons  were 
injured,  and,  we  learn,  two  killed.  "  Nothing 
short  of  the  enactment  of  a  law  by  Congress,  with 
the  strictest  regulations  and  Ihe  heaviest  penal  tie-, 
can  effectually  prevent  the  risk  and  loss  of  life  and 
property  to  which  steam-vessels  appear  to  be  espe- 
cially subject  in  that  part  of  the  country."—  Balti- 
more American. 

Statistics  Extraordinary.'- -There  is  Iron  enough 
In  the  blood  of  forty  two  men  to  make  a  plough* 
share  weighing  twenty-four  pounds.  The  quantity 
of  brass  in  their  faces  it  is  not  so  easy  to  calculate. 
—Buffalo  Paper. 


London  and  Birmingham  Stmm-Carriage  Com? 

pang.— A  special  meeting  of  the  shareholders  ojf 
this  company  was  held  on  Monday,  at  Birmingham. 
The  Report  of  the  Directors,  which  was  of  consi- 
derable lengt  b,  entered  fully  into  particulars  con- 
nected with  tbe  difficulties  to  which  the  invention 
has  been  subject,  all  of  which  it  states  to  have  beta 
overcome,  and  that  the  undertaking  is  now  brought 
to  a  point  at  which  it  mar  be  safely  taken  up  and 
prosecuted  with  energy.  The  Directors  add,  that 
they  are  not  aware  that  a  single  defect  now  exiMs 
worthy  of  notice ;  and  are  satisfied  that  the  diffi- 
culties in  the  way  of  running  steam-carriages  oh 
travel  roads  are  entirely  obviated.— Birmingham 
Gazette.— Nous  verrons.  This  is,  we  believe,  Dg. 
Church's  Company. 

The  Pneumatic  Railway.— We  have  received  a 
very  intemperate  reply  from  Mr.  Pink  us  to  our  stric- 
tures on  his  «'  National  Pneumatic  Railway  Asso- 
ciation" scheme,  accompanied  by  as  intemperate  a 
letter,  in  tvhich  he  peremptorily  "  demands/  as  a 
matter  of  "  right,"  that  it  shall  be  inserted  in  this 
.our  present  Number.  We  do  not  recognise  Mr. 
Pinkus's  claim,  of  '<  right ;"  and  though  we  mean 
to  insert  his  reply,  we  shall  do  so  at  our  conveni- 
ence. Had  Mr.  Pinkus  shown,  by  bis  reply,  that 
we  had  misrepresented  his  scheme  in  a  single  par- 
ticular, we  tlwuld  (as  our  practice  is  in  such 
ca?e*)  hare  published  it  immediately ;  hut  it  doe* 
nothing  of  the  kind.  The  truth  is,  that  Mr.  Pink  us 
has  been  very  leniently  dealt  with;  and  that  if  we 
have  erred  at  all,  it  has  been  in  doing  but  h«lf  jus- 
tice to  the  prodigiousne8S  of  his  ignorance  and 
presumption.  _ 

Mr.  Barlow's  Raileay- Bar  Experiments.— We 
shall,  in  consequence  of  what  Philo-Stepkensmi 
states,  examine  a  little  more  carefully  the  nature 
of  the  experiments  which  have  led  Mr.  Barlow  Ko 
decide  in  favour  of  the  parallel-rail ;  but  If  he  wilt 
: refer  again  to  our  notice  of  Mr.  Barlow's  pamph- 
let, he  will  see  that  we  took  it  for  granted  that  th* 
experiments  were  in  every  respect  unexceptionable. 

"  L.'s  communication"  shaU  have  a  place  soon. 

Mr.  Badnall's  revised  reply  to  Mr.  R.  Stephen- 
son, Jun.,  and  Mr.  Whitehead,  in  oar  next. 

Communications  received  from  Mr;  QuantriUe— 
M.  N.— Mr.  Mattbewe-J.  N.— Mr.  Peacock— 
Anti- Cricket—  R.  E.  V. 

The  Supplement  to  eur  last  Volume,  con- 
taining Titles,  Index,  &c,  with  a  Portrait,  on 
Steel,  of  Samuel  Clegg,  Esq.,  C.  E.,  is  now  pub- 
lished, Price  Qd.;  also  the  Volume  complete,  in 
boards,  Price  8*.  Qd. 

Our  Publisher  will  give  double  price  for  copies 
of  Nos.  236,  337,  238, 239,  256, 258,  and  One  Shil- 
ling and  Sixpence  each  for  copies  of  the  Supple- 
ment to  Vol.  X. 


05" •  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entertd;  and  generally  ctery  Branch  of 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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FOX'S  DIPPING-NEEDLE  DEFLECTOR. 
Fig.  1. 


Fig.  2. 
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VOX'S   niPPlNG-NEBbLE   DEFLECTOR. 


fox's  dipping-needle  deflector. 

At  the  meeting  of  the  Brltisn  Asso- 
ciation, held  at  Oxford,  in  June,  1832, 
R.  W.  Fox,  Esq.,  of  Cornwall,  showed 
to  several  scientific  .gentlemen  present 
a  very  ingenious  instrument,  which  he 
had  contrived  for  ascertaining  the  compa- 
rative intensity  of  the  terrestrial  magnet- 
ism in  different  latitudes  and  longitudes. 
Since  then  Mr.  Fox  has  had  a  larger  instru- 
ment on  the  same  principle  constructed, 
with  which  some  observations  have  been 
made  in  different  parts  of  England  and 
Scotland,  that  have,  we  understand,  proved 
extremely  satisfactory.  This  instrument 
was  exhibited  at  the  last  Annual  Exhi- 
bition (the  second)  of  the  Cornwall  Poly- 
technic Society ;  and  a  description  of  it, 
illustrated  by  engravings,  is  annexed  to 
the  Report  made  by  the  Committee  of 
that  excellent  Institution,  of  its  proceed- 
ings during  1834,  from  which  Report 
we  now  take  leave  to  transfer  ft  to  our 
own  pages.  It  is  stated,  in  a  note  to  the 
Report,  that  "  the  lines  of  equal  dip  and 
equal  intensity  appear,  from  tne  obser- 
vations which  have  been  made,  very 
nearly  to  coincide  with  each  other,  pass- 
ing obliquely  through  the  kingdom  from 
E.S.E.  to  W.S.W.  The  dip  at  Fal- 
mouth, as  indicated  by  the  instrument, 
is  69°  43',  variation  at  ditto,  25.4°  W." 

Description. 

Fjg.  1,  A  is  a  cylindrical  brass  box,  fixed 
in  a  vertical  position  on  the  stem  B,  and 
horizontal  circular  plate  C ;  all  of  which 
can  be  turned  round  together,  in  any  direc- 
tion, on  their  common  axis  at  D,  which  is 
ground  into  the  centre  of  a  tripod,  two  legs 
of  which,  furnished  with  adjusting  screws, 
are  shown  at  E  and  F.  G  represents  a  no- 
nius and  tangential  screw,  fixed  to  a  leg  of 
the  tripod,  to  subdivide  the  graduated  circle 
near  the  circumference  of  the  circular  plate 
C  ;  which  is  furnished  with  levels  at  right 
angles  to  each  other,  for  the  purpose  of 
adjustment.  The  needle  n  s,  having  a  small 
grooved  wheel  a,  fixed  on  its  axis,  is  sup- 
ported by  the  concentric  disc  c,  and  a 
bracket  e  attached  to  the  disc;  perforated 
jewel  holes  being  inserted  in  both  of  them, 
to  support  the  axis  of  the  needle,  which,  as 
well  as  the  pivots,  are  exactly  similar  to 
those  made  for  chronometers.  The  concen- 
tric disc  is  accurately  fixed  into  the  back  of 
the  box,  and  may  be  turned  round  with  the 
bracket  on  its  axis  by  means  of  knobs  at  its 
back,  which  are  shown  in  fig.  2.  This  con- 
trivance admits  of  the  bracket  being  moved 


round  to  any  convenient  position,  so  as  not 
to  interfere  with  the  Hip  of  the  needle  in 
any  latitude. 

The  socket  v,  fixed  to  a  brass  spring,  is 
intended  to  confine  the  end  of  the  needle, 
when  not  in  use ;  it  being  pressed  forward  by 
the  screw  m.  There  are  two  parallel  gra- 
duated rings,  one  of  which  is  a  little  within 
the  outer  surface  of  the  dipping-needle,  &c., 
shown  at  o  o ;  the  other  ring  is  immediately 
under  the  glass,  its  object  being  to  direct 
the  sight,  and  to  enable  the  observer  to  sub- 
divide the  degrees  on  the  inner  circle.  It  is 
supposed  to  be  removed  in  the  figure,  t  is 
a  thermometer. 

Fig.  2  represents  the  back  of  the  dipping- 
needle  box.  y  is  the  back  of  the  moveable 
central  disc,  which  is  grooved  for  the  pur- 
pose of  producing  a  vibration  of  the  needle, 
by  drawing  a  brass  rod  over  its  surface;  by 
which  means,  the  needle  is  enabled  to  over- 
come any  friction  of  the  pivots,  and  to  as- 
sume its  true  direction  in  a  very  satisfactory 
manner.  A  B  is  a  telescope,  provided  with 
cross  wires,  and  firmly  fixed  to  arms,  and 
a  concentric  ring  c,  which  is  ground  on  to 
another  concentric  ring,  attached  to  the 
back  of  the  instrument,  and  furnished  with  a 
fianch:  this  admits  of  the  telescope  being 
moved  in  a  vertical  plane  in  any  direction. 
The  arm  C,  at  right  angles  to  the  telescope, 
is  provided  with  a  nonius  to  subdivide  the 
graduated  circle  shown  on  the  back  of  the 
box.  D  £  is  a  small  tube  for  solar  obser- 
vations, fixed  parallel  to  the  telescope.  This 
tube  is  furnished  with  a  convex  glass  at  D, 
the  focal  distance  of  which  is  rather  longer 
than  the  tube ;  and  at  £  there  is  a  plane 
glass,  with  a  very  small  circular  spot  on  it, 
which  forms,  with  the  concentrated  light  of 
the  magnify  in  g-glass,  a  very  distinct  and 
bright  annular  image  on  an  ivory,  or  plaster 
of  Paris  surface  at  e.  n  s  and  *  n  represent 
brass  tubes  containing  magnetised  steel  bars.* 
Fig.  2  shows  their  position,  as  well  as  that 
of  the  telescope,  when  not  in  use ;  the  n  and 
s  poles  of  the  magnet  being  brought  near  the 
s  and  n  poles  of  the  dipping- needle  in  the 
box;  thus  producing  a  magnetic  circuit, 
and  tending  to  insure  an  uniformity  in  their 
relative  states  of  magnetic  intensity.  1 1 
are  holes  made  in  the  tube  of'  the  telescope, 
to  allow  the  magnets  to  be  passed  through 
it,  and  screwed  into  the  arms  which  hold  the 
telescope.     This  is  shown  at  n  and  s. 

Fig.  3,  which  represents  a  side  view  of 
the  box,  and  the  places  of  the  magnet,  when 
employed  for  ascertaining  the  terrestrial  in- 
tensity, a  a  are  screws  for  fixing  the  ring 
and  glass  cover  over  the  face  of  the  instrument. 

*  Bart  made,  of  loadstone  nay  be  substituted, 
if  preferred. 
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Fig.  4  represents  a  grooved  wheel,  fixed 
on  the  axis  of  the  needle  a  (fig,  1),  with  a 
fine  silk  thread,  having  hooks  at  each  end,, 
passing  over  the  wheel  in  the  groove. 

USB   OF  THE   INSTRUMENT. 

To  observe  the  magnetic  variation* 

1.  Ascertain  the  true  meridian  by  any 
Of  the  usual  methods ;  the  small  tube  being 
used  for  solar  observations,  and  the  tele- 
scope for  observations  at  night  Note  the 
angle  cut  by  the  nonius  on  the  circular 
plate  C.  If  the  plate  be  turned  round  90© 
from  that  point,  the  face  of  the  instrument, 
or  rattier  the  plane  in  which  the  needle 
motes,  being  parallel  to  that  of  the  tubes, 
will  be  at  right  angles  to  the  plane  of  the 
true  meridian.  The  deflecting  tubes  n  s 
having  been  removed  from  the  back*  turn 
the  instrument  round  gradually,  so  that  the 
needle  may  become,  perfectly  vertical  after 
vibration,  friction  having  been  employed 
several  times  at  the  back  of  the  disc  t/<  fig.  2. 
The  face  of  the  instrument  will  then  be  at 
right  angles  to  the  plane  of  the  magnetic 
meridian;  and  the  angle  described  on.  the 
circular  plate  will  give  the  variation  from 
the  true  meridian.  The  face  of  the  instru- 
ment should,  however,  always  be  turned 
round  to  the  opposite  quarter,  till  the  needle 
again  becomes  vertical,  which  will  either 
confirm  or  correct  the  preceding  experi- 
ment, by  taking  half  the  difference  between 
ttie  two  observations. 

To  ascertain  the  dip, 

2.  The  face  of  the  instrument  having 
been  made  to  coincide  with  the  plane  of  the 
magnetic  meridian ;  suppose  it  to  be  at  first 
turned  toward  the  east;  note  the  exact  dip 
at  both  ends  of  the  needle  after  vibration, 
as  before  described  (this  precaution  shoulj 
in  every  case  be  carefully  attended  to,  and 
repeated  several  times) ;  then  turn  the  face 
towards  the  west,  placing  it  in  the  same 
plane,  and  observe  and  note  as  before :  the 
mean  of  these  observations  will  give  the  dip. 

To  correct  the  observed  dip. 

3.  The  instrument  being  still  in  the  mag* 
netic  plane*  and  fixed  in  that  position  by 
means  of  the  lever  or  clamp,  connected  with 
the  nonius ;  screw  on  one  of  the  deflectors 
m  at  right  angles  to  the  tube,  as  shown  in 
fig.  3,  so  as  to  repel  or  deflect  the  end  of  the 
needle  which  is  nearest  to  it;  then,  if  the 
observed  dip  was  69©  45',  move  the  deflec- 
tor a  certain  number  of  degrees  from  69°  45', 
as  shown  by  the  nonius  c ;  say  50<>  to  the 
right  of  the  dip,  when  the  needle  will  be 
repelled  in  the  opposite  direction :  suppose 
the  mean  angle  at  both  poles  of  the  needle^ 


after  frequent  vibrations,  to 

be  ::..:.,;.,... ,.   54*     83' 

Then  move  the  tube  60o  to 
the  left  of  the  dip,  when  the 
needle  will  be  repelled  in  the 
contrary  direction  :  suppose 
it  to  stand  at    • 84©       47' 


Mean  . .    69°       40* 

ff  the  face  6f  the  instru- 
ment, whilst  making  these 
observations,  should  be  to- 
wards the  east,  turn  it  round 
towards  the  west,  adjusting  it 
in  the  same  plane,  and  re- 
peat the  observations;  if  the 
mean  result  should  be  .....    &o       46' 


The  mean  or  corrected  dip 
willbe.. i    69©       43' 

Similar  observations  may  be  multiplied 
at  pleasure^  by  varying  the  angles  of  the* 
deflector  from  the  observed  dip;  and  tf 
thus  taking  the  mean  of  many  observations; 
the  true  dip  may  be  obtained  with  a  great 
degree  of  precisions 

To  find  the  relative  intensity  of  the  terrestrial 
magnetism. 

.  4.  The  instrument  being  still  in  the  plane 
of  the  magnetic  meridian,  screw  the  deflec- 
tors (or  one  of  them)  into  the  arms  at  the 
back  of  the  instrument,  as  shown  in  fig.  3, 
and  cause  the  latter  to  coincide  with  the 
direction  of  the  dip,  when  the  needle  will  be 
repelled  from  it:  mark  the  angle  to  whTcl) 
the  needle  points  at  both  ends  (after  repeated 
vibrations  as  before  described),  then  cause 
the  needle  to  swing  back,  to  the  ether  side  of 
the  dip  (one  of  the  deflectors  being  tempo- 
rarily removed  for  this  purpose),  and  note  its 
place  as.  before :  half  the  sum  of  the  angles 
to  which  the  needle  is  thus  deflected  (or 
rather  of  their  sines),  will  represent  the  re- 
lative force  of  the  terrestrial  magnetism,  at 
different  places,  on  a  needle  thus  circum- 
stanced. It  is  desirable  that  the  observa- 
tions should  -be  made  with  the  face  of  the 
instrument  turned  towards  the  east,  as  well 
as  towards  the  west ;  and  likewise  only  one 
deflector  may  be  used  as  well  as  both  of 
them,  in  order  to  vary  and  multiply  the 
observations  for  the  purpose  of  correction. 

If  the  angle  of  deflection  at  a  second  place 
of  observation  should  be  greater  or  less  than 
at  the  first,  the  force  of  the  earth's  mag- 
netism will  be  inferior  or  superior  to  the  lat- 
ter, as  represented  by  the  different  angles. 

6.  The  amount  of  any  such,  difference 
may,  when  required,  be  represented  by 
weights.  For  this  purpose  the  glass,  which 
protects  the  face  of  the  instrument,  Should 
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fre  removed,  and  the  siljc  thread  placed  on 
.{be  grooved  wheel,  as  shown  in  fig.  4.  The 
minute  weights  required  to  be  suspended  to 
*me  of  the  hooks,  in  order  to  bring  the  needle 
to  some  given  angle  from  the  actual  dip, 
will  indicate  the  relative  magnetic  intensity 
at  different  stations.  Suppose,  for  example, 
that  at  a  given  place  the  observed  dip  is 
70°,  and  that  at  a  second  place,  in  a  lower 
latitude,  it  is  45° ;  adjust  the  deflectors,  as 
before  described  (4),  so  as  to  coincide  wi,th 
the  dip  of  the  needle  at  the  place  of  obser- 
vation, whatever  it  may  be;  assume  that  the 
needle  is  repelled  70°  from  the  dip  of  70°  at 
the  first  station,  and  80°  from  the  dip  of  4o° 
at  the  second  station;  it  will. show  that  the 
terrestrial  magnetic  intensity  is  greater  at 
the  former  than  at  the  latter.  The  weights 
required  to  be  suspended  to  one  of  the  hooks, 
in  order  to  bring  the  needle  to  its  original 
position  of  70°  from  the  dip  (if  that  be  taken 
as  the  standard),  will  indioate  the  difference 
of  intensity.  Thus,  for  instance,  if  five- 
tenths  of  a  grain  be  required  to  briny  the 
needle  from  the  angular  distance  of  80o  to 
that  of  70o,  from  the  dip  at  the-  second 
station,  this  weight  will  indicate  the  differ* 
ence  of  the  magnetic  intensity  of  the  earth 
at  the  two  stations,  acting  on  the  needle  jn 
question,  when  at  an  angle  of  70*  from  the 
natural  dip. 

;  6.  The  ratio  of  this  difference,  to  the 
'  whole  force  of  the  terrestrial  magnetism  so 
acting,  may  be  ascertained,  by  moving  the 
deflectors  to  the  angle  of  70°  from  the  dip 
(because  the  needle  is  assumed  to  have  been 
deflected  to  this  angle  at  the  first  station), 
the  needle  will  then  be  repelled  to  the  oppo- 
site side  of  the  dip,  and  the  weight  required 
to  counteract  the  deflection  sufficiently,  to 
bring  it  back  to  the  dip,  will  represent  the 
whole  influence  of  the  earth's  magnetism, 
at  the  first  station  on  the  needle,  whilst  at 
the  angle  of  70o  from  the  dip.  This  will 
he  evident,  when  it  is  considered  that  the 
angle  between  the  needle  and  deflectors  is  in 
both  instances  the  same;  it  being  coerced, 
contrary  to  the  repelling  force  of  the  deflectors 
in  one  case  by  the  earth's  magnetism,  and 
in  the  other  by  the  weights,  to  the  dip  or 
line  of  quiescence.  The  earth's  magnetic 
force  acting  on  the  needle  so  deflected,  and 
the  weights  will,  therefore,  be  equal  to  each 
other.  If  3.34  grains  be  the  weights  re- 
quired, and  five-tenths  of  a  grain  equal  the 
difference  between  the  two  stations,  the  ter- 
restrial magnetic  intensity  will  be  in  the 
ratio  of  3.34 — .5=2.84  at  the  second  station, 
to  3.34  at  the  first  station. 

From  the  observations  which  have  been 
already  made  with  the  dipping-needle  deflec- 
tor, furnished  with  a  needle  less  than,  six 
inches  long,  there  is  good  reason  to  believe 


that  it  will  clearly  indicate  a  difference  of 
intensity. at  places  situated  at  less  than  one- 
half  a  degree  of  latitude  from  each  other. 

7.  Observations  on  the  magnetic  intensity 
and  dip  may  likewise  be  made  without  t)\e 
deflectors,  by  means  of  the  weights  only,, 
suspended  from  the  silk  thread  shown  in  fig. 
4.  This  method  is  too  obvious  to  require  a 
minute  description,  the  weights  in  this  case 
being  used  to  produce  deflection  from  the 
dip  at  any  place,  instead  of  the  magnetic  de- 
flectors : — the  weights  required  to  cause  .a 
given  amount  of  deflection  being  taken  as 
the  relative  measure  of  the  magnetic  inten- 
sity at  the  place  of  observation :  thus,  in  the 
case  before  supposed,  3.34  grains  would  pro- 
duce a  mean  deflection  of  70°  from  the  dip 
at  the  first  station;  and  only  2.84  grains 
would  do  so  at  the  second  station. 

To  detect  the  amount  of  any  alteratim  in  the 
reciprocal  force  of  the  needle  and  deflector. 

8.  This  object  will  be  accomplished  by  the 
observations  already  described ;  orthe  deflec- 
tor may  be  placed  at  any  other  given  angle 
than  70o  from  the  actual  dip  at  the  place  of 
observation,  so  as  to  repel  the  needle  from 
the  dip,  when  the  weight  required  to  bring 
the  needle  back  to  it  will  be  a  constant 
quantity  in  all  latitudes,  other  circumstances 
being  the  same ;  and  if  there  should  be  any 
change  in  the  reciprocal  action  of  the  needle 
and  deflectors,  its  amount  and  ratio  to  the 
whole  force  will  be  shown. 

There  are  other  methods  of  attaining  this 
object,  which  it  is  unnecessary  here  to  de- 
scribe, as  this  appears  to  be  as  simple  and 
satisfactory  as  any. 

To  ascertain  if  there  be  any  alteration  in  the 
force  of  the  needle  only. 

9.  Remove  the  small  screw  from  the  back 
of  the  instrument,  and  replace  it  by  another, 
furnished  at  its  extremity  with  a  minute 
cylinder  of  soft  iron ;  the  opposite  poles  of 
the  needle  may  then,  in  succession,  be  allowed 
to  adhere  to  this  iron,  and  be  separated  from 
it  by  weights  suspended  from  holes  in  its 
arms,  equidistant  from  its  centre.  The 
weights  required,  will  indicate  the  magnetic 
force  of  the  needle,  and  detect  any  change, 
if  it  should  have  taken  place ;  this,  however, 
is  not  likely  to  occur  to  any  considerable 
extent,  at  least,  if  the  needle  should  have 
been  long  magnetised,    v 

Temperature. 

10.  The  temperature  indicated  by  the 
thermometer  /,  fig.  1 ,  should  always  be  noted, 
when  observations  are  made  on  the  magnetic 
intensity;  and  if  the  temperature.  beJiftuad 
very  different  at  any  two  places,  a  correction 
should  be  applied.  The  amount  of  this. may 
be  easily  ascertained,  by  previous  experi- 
ments with  any  given  instruments.    In  the 
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one  now  described,  a  deflection  of  the  needle 
at  the  angular  distance  of  72°  from  the  dip, 
at  the  temperature  of  60°  was  diminished 
only  22',  when  the  temperature  was  raised  to 
105°:  indicating  a  diminution  of  1'  in  the 
angle  of  deflection,  caused  bj  an  increase  of 
4*  of  temperature. 

.  To  arrange  the  instrument  for  packing. 

11.  Adjust  the  telescope  and  deflectors  as 
in  fig.  %  the  latter  being  firmly  screwed  into 
their  sockets,  and  care  being  taken  that  the 
s  pole  of  one  deflector  be  opposite  to  the  n 
jtole  of  the  needle,  and  vice  versd,  as  it  re- 
spects the  other.  In  fig.  2,  the  North  pole 
of  the  needle  is  supposed  to  be  fixed  by  the 
socket  and  spring  (represented  at  o,  fig.  1), 
which  are  pressed  forward  by  the  screw  m. 
The  bracket  r,  fig.  1,  may  be  pushed  forward, 
so  as  to  hold  the  other  arm  of  the  needle ; 
and  the  nonius  elamp  should  also  be  tight- 
ened, when  the  instrument  is  placed  in  its 
box,  to  prevent  vibration.  If  these  precau- 
tions are  attended  to,  the  instrument  may  be 
sent  to  any  part  of  the  world,  without  risk  of 
receiving  injury. 

12.  The  general  description  here  given  of 
the  dipping-needle  deflector,  may  be  sufficient 
to  explain  the  methods  of  using  it,  and  the 
purposes  to  which  it  may  be  applied ;  but  it 
requires  some  practice  to  employ  it  with  the 
best  effect  This  remark  is  particularly  ap- 
plicable to  the  accurate  observation  of  the 
place  of  the  needle  at  each  of  its  extremities, 
the  outer  graduated  circle  being  in  all  cases 
used  for  directing  the  sight: — and  it  equally 
applies  to  the  mode  of  producing  friction 
with  a  small  brass  rod,  or  large  wire,  on  the 
grooved  disc  y,  fig.  2.  The  friction  should 
be  rapid,  and  gradually  diminished  in  force; 
and  it  ought  to  be  repeated  several  times, 
the  position  of  the  needle  being  observed  at 
each  interval. 

'  When  the  operation  is  properly  managed, 
its  effects  on  the  needle  are  remarkably  uni- 
form and  satisfactory,— obviating  any  objec- 
tions which  might  otherwise  be  made  on 
account  of  the  friction  of  the  pivots.  The 
instrument  is  very  portable,  and  the  mode  of 
keeping  up  the  magnetic  influence  between 
the  needle  and  deflectors,  when  not  in  use, 
affords  great  security  from  any  danger  of  their 
forces  being  deranged  by  external  causes.— 
Possibly,  as  has  been  suggested,  the  loadstone 
might  be  used  with  advantage  for  deflectors, 
instead  of  the  steel  magnets;  but  there  is 
every  reason  to  believe,  that  after  a  time 
tne  force  of  the  latter  will  not  be  liable  to 
aty  change.  It  should  have  been  before 
observed,  that  the  magnetic  deflectors  are 
placed;  when  in  use,  at  right  angles  to  the 
plane  Of  the  dipping-needle,  and  consequently 
to-' the  direction  of  the  earth's  magnetism, 
~  which  therefore  exercises  no  adventitious  in- 


fluence upon  them.  It  is  also  evident,  that 
the  instrument  may,  when  required,  be  used 
as  a  theodolite,  it  being,  in  like  manner,'  pro- 
vided with  a  triangular  stand. 

A  horizontal  needle  deflected  by  a  magnet 
in  a  tube  on  the  same  principle,  was  also 
exhibited;  and  this  instrument  seems  to 
possess  advantages  over  the  vibrating  hori- 
zontal needle,  not  only  from  the  results  being 
so  readily  obtained  by  its  means,  but  also 
from  its  not  being  liable,  like  the  other,  to 
be  more  or  less  disturbed  by  the  mechanical 
action  of  the  air;  in  which  currents  are 
excited  by  very  slight  and  partial  changes  of 
temperature,  caused  by  the  sua,  wind,  &c.,  or 
even  by  the  warmth  of  the  hand.* 

The  horizontal  needle,  on  either  of  these 
principles,  cannot,  however,  be  employed  with 
satisfaction,  for  ascertaining  the  intensity  of 
the  terrestrial*  magnetism  at  places  very  re- 
mote from  each  other ;  in  such  cases,  it  is 
necessary  not  only  to  know  the  inclination  of 
the  dipping  needle,  but  also  the  deviation  of 
the  horizontal  needle  from  the  horizontal 
line,  which  must  take  place  in  a  greater  or 
less  degree,  at  one  of  the  stations,  at  least, 
if  there  be  a  considerable  difference  in  the 
direction  or  obliquity  of  the  terrestrial  mag- 
netism. 

When  the  needle  is  vibrating,  it  is  also 
more  or  less  affected  by  the  force  of  gravity, 
which  would  give  it  a  certain  direction, 
whilst  the  force  and  obliquity  of  the  earth's 
magnetism  would  tend  to  coerce  it  in  another ; 
its  vibrations  must  therefore,  in  some  degree, 
depend  upon  the  influence  of  a  two-fold  force, 
acting  in  different  latitudes,  in  a  constantly 
varying  ratio. 

If  a  sliding  weight  be  used  to  restore  the 
horizontal  direction  of  the  needle,  it  is  evi- 
dent that  any  change  in  the  position  of  this 
weight  must  also  affect  the  ratio  of  the 
vibrations.  It  seems,  moreover,  that  an  ad- 
ventitious or  temporary  influence  may  be 
produced  on  the  needle  by  its  direction  with 
respect  to  the  earth's  magnetism;  it  being 
greatest  at  the  magnetic  equator,  where  the 
directions  of  both  correspond,  and  least  near 
the  poles,  where  the  forces  are  nearly  at 
right  angles  to  each  other. 

The  dipping-needle  deflector  is  free  from 
all  these  objections,  and  appears  to  possess 
many  and  great  advantages  over  the  horizontal 
needle,  for  ascertaining  the  comparative  in- 
tensity of  the  terrestrial  magnetism  in  dif- 
ferent latitudes  and  longitudes;  whereas,  the 
horizontal  needle  is  to  be  preferred,  for  local 
observations  merely,  and  detecting  minute 
changes  of  the  magnetic  intensity  at  any 
given  place.f 

•  See  Pbil.  Mag.,  2nd  Series,  vol.  i.  page  310, 
for  detail*  on  this  subject,  by  Mr.  Fox. 

t,The  instrument  just  described  was  made  by 
Watkins  and  Hill;  No.  5,  Charing  Cross,  London. 
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NOTICE  Or  THS   PROGRESS  OF  THE  HOT- 
-  '     AIR    SYSTEfl   Of    SMELTING   IN  GREAT 
BRITAIN. 

(Sequel  to  M.  Dsfrenoy's  Deicription  »f  the  pro- 
-*Yfetft',*s  iiseU  art  the  Clyde  Iron-Works,  inserted 
in  our  la«t  No.) 

In  spite  of  the  complete  success  of  the  ex- 
periments at  the  Clyde  Iron- Works,  the  in- 
troduction of  heated  air  into  the  iron-works 
generally  of  Great  Britain  encountered  great 
difficulties.  It  was  necessary  to  conquer  not 
only  the  power  Of  habit,  but  the  prejudice 
generally  existing,  that  coal  is  sulphure- 
ous, and  that  its  transformation  info  coke  is 
not  only  favourable  to  combustion  in  the 
smelting  furnace,  but  that  it  is  indispensable 
ttrtbe  making  of  iron  of  good  quality. 

This  plan,  in  use  four  years  in  the  environs 
of  Glasgow,  has  scarcely  passed  the  frontiers 
of  Scotland.  However,  the  wonderful  advan- 
tages which  it  has  produced,  have  began  to 
triumph  over  these  prejudices,  and  gradually 
to  extend  its  use  in  the  different  counties  of 
England.  I  know  of  twenty-one  works,  con- 
taining sixty-seven  furnaces,  which  work 
with  hot  air.  In  Scotland  six;  Flintshire 
one;  PerbysMre  three;  Newcastle-on-Tyne 
two;  Newcaatle-under-Lyne  two;  Stafford- 
shire five;  Pontepool  two. — To$al  twenty- 
one. 

The  iron  made  at  these  furnaces  is  gene- 
rally No.  1,  proper  for  casting  the  nicest 
^ork. 

Tfce  plan  is  equally  applicable  to  the  metal 
intended  for  bar  iron.  To  obtain  this  qua- 
lity of  metal,  it  is  only  necessary  to  change 
the  proportion  of  fuel  and  mineral.  The 
-forges  upon  the  Tyqe  Lr&n-Worlfs,  near  New- 
castle— of  Codnor  Park,  near  Derby-— employ 
for  tfee  manufacture  of  bar  iron,  none  but 
the  pig  metal  produced  in  th.e  Ijot  air  fur- 


In  most  of  the  establishments  cited,  the 
crude  coal  has  been  substituted  in  place  of 
coke'.  In  some  works,  wli ere  this  substitu- 
tion |ias  not  yet  been  adopted,  they  assured 
me,  as  at  Monkland  Iron- Works,  near  Glas- 
gow, that  the  temperature  of  the  air  was  not 
raised  sufficiently  to  enable  them  to  pass 
from  the  manufacture  by  Coke.  In  some 
others  the  quality  of  the  coal  being  extremely 
bituminous,  as  near  Newcastle,  appeared  to 
be  an  obstacle  to  the  use  of  coal  in  the  natu- 
ral state.       ; 

The  employment  of  hot  air  is  not  yet  inr 
traduced  into  the  great  works  at  Merthyr 
Tydvil,  Wales.  The  small  consumption  of 
coal  which  is  employed  crude,  as  I  shall  in- 
dicate at  the  olose  of  this  report,  and  the 
high  price  of  the  patent,  has  retarded  its 
adoption— but  \  fcaye  no   doubt  that  this 


plan  will  produce  is  this  country  a  sensible 
saving  in  the  consumption  of  fuel* 

To  appreciate  the  advantage  which  results 
from  the  employment  of  hot  air,  I  will  give  a 
statistical  view  of  the  Works  visited.  '  ' 

Colder  Iron-  Works. — These  works  are  three 
miles  from  Glasgow,  on  the  Edinburgh  road ; 
the  hot  air  blast  has  been  used  at  them  for 
three  years  past ;  two  of  the  furnaces  are  fed 
by  an  apparatus  like  that  at  the  Clyde 
Works,  but  at  the  other  two  the  air  is  heated 
by  means  of  an  apparatus  composed  of  two 
large  horizontal  tubes,  six  feet  long,  nine 
inches  in  diameter  in  the  clear,  and  one  inch 
thick,  and  nine  small  tubes,  six  inches  in 
diameter  outside,  and  three  inches  inside, 
doubling  upon  each  other  like  syphons, 
which  are  placed  vertically  upon  the  large 
pipes,  and  well  fastened.  This  system  of 
tubes  is  placed  in  a  rectangular  furnace,  ten 
feet  long,  three  feet  wide,  and  twelve  or  £f~ 
ieen  feet  high.  To  prevent  injury  to  the 
joints,  care  is  taken  to  protect  them  from 
the  direct  action  of  the  fire,  Tfhe  joints  of 
the  large  pipes  are  placed  outside  of  the  fur- 
nace, and  the  connexions  of  the  small  pipes 
with  the  large  are  shielded  by  fire-brick. 
The  flame  is  carried  through  the  furnace  by 
a  longitudinal  flue,  passing  the  whole  length ; 
it  is  then  spread  among  the  tubes  which  j( 
envelopes,  till  it  gains  the  chimney. 

The  temperature  of  the  air  is  raised  by 
this  apparatus  to  612°  Fahr.,  as  at  the  Clyde 
Works;  the  consumption  of  coal  is  7cw{.  of 
coal  per  ton  of  iron  produced. 

This  apparatus  appears  to  be  preferable  t° 
that  of  the  Clyde  Works.  It  takes  less  room  > 
the  bends  in  the  tubes,  it  is  true,  increase 
the  friction  of  the  air  passing  through  them, 
but  this  circumstance  appears  to  have  but 
little  influence  on  its  motion.  The  power 
expended  by  the  blowing  engine  is  not  greater 
than  that  at  the  Clyde  Works,  and  the  pres- 
sure of  air  is  2  lbs.  Sqra.  per  square  inch. 

The  expense  of  construction  is  quite  small. 
The  greatest  part  of  it  is  formed  of  cast  iron, 
which  can  be  replaced  at  the  works  in  case 
of  accident.  The  cost  of  construction  is 
estimated  at  about  33/.  \5s.,  requiring  about 
seven  tons  of  castings — say  about  one  and  a' 
half  tons  for  the  large  pipes,  and  five  and  a 
half  tons  for  the  small  tubes.  By  estimating 
the  iron  cast  into  pipes  at  5J.  8s.  per  ton, 
which  is  the  average  cost  at  the  works  using 
coal,  the  expense  of  each  apparatus  will  be 
about  as  follows : — 

Masonry £22  10 

Earthen  parts  of  the  furnace  . .     13  10 
Casting  pipes , 37  16 

irTii 
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The  expanse  will  then  be  about  U7J.  12* 

for  each  smelting  furnace.  At  C alder  they 
estimate  the  cost  at  about  371,  16s.  %o  each 
{uyere.  The  apparatus  at  the  Clyde  is  much 
more  expensive ; — the  quantity  of  iron  re- 
quired is  seventeen  or  eighteen  tons,  and  the 
masonry  twelve  times  as  much  as  at  the 
Calder  Works. 

The  consumption  of  combustible  has  di- 
minished from  7  tons  17cwt.  to  2  tons  2cwt., 
and  the  amount  of  flux  from  13  cwt.  per  ton 
of  iron  in  1828,  to  5Jcwtin  1833.  This 
diminution  must  be  charged  to  the  increased 
temperature  in  the  furnace  by  the  use  of 
heated  air. 

The  quantity  of  air  blast  has  been  reduced 
from  3,500  [cubic  feet  per  minute  to  2,627 
feet,  the  pressure  being  reduced  from  3|  lbs. 
dn  the  square  inch  to  2£  lbs. 

The  expense  of  the  fuel  for  heating  air 
varies  from  7  to  8  cwt.  per  ton  of  iron. 

The  consumption  for  the  blast  engine  re- 
mains the  same ;  but  as  the  yield  of  the  fur- 
nace has  advanced  from  5  tons  12  cwt.  to 
8  tons  4  cwt.,  the  expense,  divided  on  each 
ton  of  iron,  is  reduced  from  1  ton  4  cwt.  to 
14  cwt. ;  the  slack  only  is  used  for  this 
purpose. 

The  consumption  of  ore  has  varied  much, 
but,  as  the  scoria  never  contains  more  than 
from  .02  to  .015  of  iron,  this  difference  de- 
pends on  the  quality  of  the  ore,  according  as 
the  ball  ironstone  (mine  en  rognous),  or  fiat 
ironstone  (mine  en  couche)  is  used. 

At  Calder,  as  in  the  Clyde  Works,  the 
daily  production  of  iron  has  been  increased 
in  a  great  proportion;  this  circumstance 
operates  powerfully  on  the  price  of  fabrica- 
tion. 

The  blast  engine  employed  at  Calder  is 
made  with  two  cylinders,  one  over  the  other, 
with  one  shaft,  so  that  the  pistons  of  both 
are  attached  to  the  same  beam  (tige).  The 
upper  cylinder  is  fifty  inches,  and  the  lower 
cylinder  seven  feet,  in  diameter,  each  being 
seven  feet  long ;  the  stroke  of  the  piston, 
which  is  nine  inches  thick,  is  seven  feet,  and 
it  makes  sixteen  strokes  a  minute. 

Monkland  Iron'  Works,  nfiar  Airdrk' 

The  heating  apparatus  used  at  this  esta- 
blishment is  similar  to  that  at  Calder,  being 
formed  with  two  large  pipes,  and  a  number 
if  small  tubes  jointed  into  the  large  ones,  the 
oUry  difference  being  that  they  are  placed 
horizontal.  This  difference  of  position,  and 
diminished  length  of  the  tubes,  prevent  the 
temperature  of  the  air  from  being  raised  so" 
high  as  at  Clyde  or  Calder. 

At  the  time. I  visited  Monkland,  the  air 


was  heated  to  45QP  Fahr.,  and  eoke  was  egg 
in  use  for  smelting.  The  economy  in  fuel 
and  flux  obtained  at  these  Works,  since  the 
introduction  of  hot  air,  is  nearly  the  same  as 
at  the  Calder  Works,  when  the  air  at  that 
furnace  was  heated  to  300°  Fahr.,  and  coke 
still  used  in  the  furnace. 

Before  the  adoption  of  the  new  plan,  the 
Monkland  Works  consumed  from  seven  to 
eight  tons  of  coal  for  each  ton  of  metal ;  since 
that  time  there  has  been  consumed, 

4  tons  0  cwt.  of  coal  for  smelting ; 
0         6  do.  for  hot  air  apparatus; 

3         5      crude  ore ; 
0       10     flux. 

The  daily  yield  is  now  six  tons;  the  pres- 
sure of  the  blast  two  and  three  quarters  of  a 
pound. 

Besides  the  Works  of  which  I  have  treated, 
three  others  exist  in  Scotland,  using  the  hot 
air  blast ;  the  results  obtained  in  these  esta- 
blishments, by  the  adoption  of  the  new  plan, 
being  similar  to  those  cited,  it  appears  use- 
less to  enter  into  details  respecting  them. 

Iron- Works  in  the  Environs  of  Newcastle' 
on-Tyne. 

In  the  coal  basin  of  Northumberland,  the 
largest  and  richest  in  the  kingdom,  which 
furnishes  almost  all  the  fuel  used  in  London 
and  the  vicinity  of  the  Thames,  there  are 
but  two  iron-works : — 

1st.  The  Butterly  Iron- Works,  six  miles 
from  Newcastle,  on  the  London  road — the 
other  called  the  Tyne  Iron*  Works,  on  the 
banks  of  the  Tyne  three  miles  from  New- 
castle. This  region  does  not  abound  in  good 
iron  ore,  and  the  proprietors  have  been  un- 
able, after  the  most  minute  search,  to  pro- 
cure mineral  enough  to  supply  these  two 
works;  but  their  position  on  the  banks  of 
the  Tyne  enables  them,  in  spite  of  these  un- 
favourable circumstances,  to  draw  their  sup* 
plies  from  Lancashire  and  Cornwall,  at  a 
cheaper  rate  than  they  can  be  obtained; 
for  the  most  part,  in  our  (the  French)  iron- 
works. 

Both  these  works  have  used  the  heated  air 
for  a  year  past. 

The  Butterly  Works,  constructed  but 
three  years  since,  contain  two  furnaces, 
forty-five  feet  high,  four  reverberatary  far-' 
naces,  and  several  cupolas;  all  the  iron  mado 
is  intended  for  castings.  - 

The  results  given  by  the  apparatus  for 
heating  tjie  air  are  not  sufficiently  important 
to  warrant  a  particular  description.  ^Tbe^ 
apparatus  consists  merely  of  a  tube,  returned 
five  times  upon  itself  at  right  angles,  and' 
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m  that  the  cross  section  presents 
five  circles,  of  which  four  have  for  their 
eentres  the  angles  of  a  rectangular  parallelo- 
gram, and  the  fifth  the  point  where  the  two 
diagonals  intersect. 

The  tubes  are  placed  horizontally,  and 
are  connected  by  bolts  and  nuts  through  lugs 
on  the  outside. 

•'  The  interior  diameter  of  these  pipes  is 
fourteen  inches,  and  the  metal  one  and  a  half 
Inches  thick ;  the  length  of  the  heated  part 
is  fifty  feet,  and  the  pipe  is  placed  in  a  rect- 
angular furnace,  a  liule  shorter  than  it,  so 
that  the  joints  and  angles  may  not  be  ex- 
posed to  the  action  of  the  fire. 

The  expenditure  in  fuel  of  this  apparatus 
is  about  six  hundred  weight  to  the  ton  of 
jron  produced.  The  pressure  of  the.  air  is 
one  and  a  half  pound,  being  the  same  as 
before  the  introduction  of  the  hot  air.  The 
Velocity  of  the  blast  is  a  little  less. 

The  charges  of  the  furnace  are  as  follows: 

700  lbs.  coke  (this  coal  gives  45  per  cent, 
of  coke) ; 

650  lbs.  mineral  roasted,  being  a  mixture 
of  equal  parts  of  ore  {mineral 
houiiler)  and  the  red  oxide  of  iron 
from  Lancashire ; 

400  lbs.  flux. 

From  the  register,  it  appears  that  there 
were  made,  in  ftirnacc  No.  1, 

July  10,  40  charges   } 

11,  42  >  or  an  average  of  40. 

12,  38  S 

The  same  furnace  produced,  in  these  three 
days,  23  tons  1 1  cwt.  of  metal,  or  a  daily 
average  of  7  tons  17  cwt 

By  taking  this  data,  we  fiod  that,  to  make 
one  ton  of  iron  at  Butterly,  they  consume, 

4  tons  Ocwt  of  coal  for  fusion ; 

•  O         6        coal  in  lumps,  to  heat  the  air; 
1        18        ore  roasted ; 

1  0        flux. 

•  The  quantity  of  flux  employed  is  very 
considerable,  because  it  is  much  charged 
with  water,  being  a  marly  chalk,  brought 
from  the  banks  of  the  Thames  by  the  coal- 
ships. 

The  mixture  of  ore,  when  roasted,  contains 
60  per  cent,  of  iron. 

To  appreciate  the  saving  which  has  re- 
sulted at  the  Butterly- Works,  from  the  use  of 
hot  air,  it  is  necessary  to  know  exactly  the 
consumption  for  a  ton  of  iron,  before  the  in- 
troduction of  the  plan.  1  have  not  been  able 
to  procure  documents  which  would  furnish 
this  ;  but  Mr.  J.  Hunt,  the  manager,  assured 
ma  that  the  expenditure  was  seven  tons  of 
coal. 

If  we  compare  these  results  with  those  ob- 
tained in  Scotland,  we  shall  find  that  the 
consumption  at  Butterly  corresponds  nearly 
with  that  at  Calder  in  1830,  when  the  tem- 


perature of  the  afr  was  raised  to  800*  Fftbr., 
and  coke  was  still  burned. 

At  Newcastle,  the  price  of  coal  forbids  its 
use  in  the  crude  state,  because  the  lumps, 
which  are  worth  one  dollar  and  forty  cents 
the  ton,  must  be  used;  while  the  slack,  at 
forty  cents,  may  serve  to  make  coke  'for 
this  purpose.  It  is,  nevertheless,  advantage- 
ous to  have  the  air  a  higher  temperatrirfci 

2d.  Tyne  Iron-  Work*.— The  consumptions 
of  material  in  this  work,  for  the  production 
of  a  ton  of  metal,  are  nearly  the  same  as  at 
Butterly;  but  an  importaut  difference  exist- 
ing between  these  establishments  is,  that,  at 
the  Tyne-Works,  a  great  portion  of  the  pig 
metal  is  made  into  malleable  iron.  This 
iron,  which  is  of  a  superior  quality,  is  almost 
exclusively  rolled  into  boiler  plates.  In  the 
same  furnaces,  and  with  the  same  minerals, 
the  two  kinds  of  iron  are  made  by  varying 
the  relative  proportions  of  ore  and  coke. 

Cupolas  are  also  fed  with  heated  air  to 
great  advantage,  225  pounds  of  coke  being 
sufficient  to  melt  a  ton  of  metal. 

The  furnaces  having  been  constructed 
since  the  adoption  of  the  hot  air  plan,  no 
comparisons  in  regard  to  economy  could  be 
instituted. 

Environs  of  Manchester  and  Liverpool. 

The  Rant  Iron- Works,  near  Wrexham,  in 
Flintshire;  the  Jpdale,  the  Laneend,  and 
the  Silverdale  Works,  near  Newcastle- under- 
line, Staffordshire,  have  adopted  the  hot 
air  plan. 

The  apparatus  used  in  these  establish- 
ments is  very  like  that  adopted  at  the  Calder 
Works.  At  Apdale  precisely  the  same  ap» 
paratus  is  used,  and  the  results  obtained 
since  its  introduction  are  almost  identically 
the  same  as  at  Calder,  the  temperature  of  the 
air  being  raised  to  600®  or  6I2P  Fahr. 

The  consumption  of  coal,  formerly  six  tons 
to  the  ton  of  iron,  is  now  reduced  to  three  and 
a  quarter  tons.  They  still  employ  coke,  the 
coal  being  sulphurous.  The  expense  of  the 
heating  apparatus  is  7  cwt.  of  coal  to  the  ton 
of  iron. 

The  quantity  of  flux  is  reduced  in  the  same 
proportion.  In  July,  when  I  visited  Apdale, 
only  one  furnace  was  in  blast,  which  had 
been  fire  years  at  work,  bat  only  six  months 
with  heated  air.  Since  that  time,  the  yield 
of  the  furnace  has  been  from  six  to  seven 
tons  per  day;  the  iron  produced  being  almost 
all  No.  1 ;  while  before,  the  metal  had  been 
nearly  equal  parts  of  No.  2  and  No.  3,  toe 
last  being  made  into  bar  iron. 

One  work  near  Newcastle,  belonging  to 
Mr.  Furnstone,  has  abandoned  the  use  oftne 
hot  air  blast.  I  should  have  endeavoured  to 
ascertain  the  cause  of  this,  had  I  learned*  -fNe 
met  in  time  to  visit  the  works. 
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THE  UNOOtAtlW  RAILWAY  **- MR*    BAP* 

VALL'S    REPLY     TO    Mfc.'    STEPHENSON 
AND   WE,  WHITEHEAD. 
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Sir*— Although  I  feel  convinced,  from 
Jie  communication  with  which  you  lately 
avowed  me,  as  well  as  from  other  cb> 
-cujnsjances,  that  Mr.  R.  Stephenson, 
Juo.'g  Heport,  "  on  the  formation  of 
railways  by  undulatory  planes,"  found 
its  way  into  your  columns  without  the 
knowledge  of  that  gentleman,  yet  the 
publicity  which  it  has  now  attained  de- 
mands 'that  I  should  enter  my  protest 
against  it  in  a  more  comprehensive  firm 
than  I  felt  it  'necessary  in  the  first  in- 
stance to  do,  when  1  regarded  it  as  a 
simple  declaration  of  opinion,  delivered 
by  the  desire  and  for  the  consideration 
of  the  Board  of  Directors,  to  whom  it 
jwas  addressed. 

Indisposition  has  hitherto  prevented 
me  doing  this— and,  in  now  attempting 
it,  I  shall  confine  myself  as  narrowly  as 
possible  to  the  most  important  points  in 
dispute,  which,  in  their  most  essential 
hearing,  are  of  a  practical  nature. 

By  reference  to  Mr.  Stephenson's  ob- 
servations, it  will  be  seen  that,  according 
to  his  own  conclusion*,  if  to  be=/on 
both  railways,  or,  in  other  words,  ifyWc- 
tion  be  precisely  balanced  by  the  me- 
chanical force  employed,  "  a  striking 
difference,  and  apparently  not  an  unim- 
portant one,  exists  between  the  undu* 
biting  and  horizontal  surfaces."  "  Very 
'little  reflection,  however,"  continues  Mr. 
Stephenson,  "  is  requisite  to  perceive  that 
this  advantage  is  merely  apparent,  and 
not  real."  Now  what,  let  me  ask,  is  this 
advantage?  Mr.  Stephenson  himself 
confesses  that  on  the  undulating  line  a 
frody  would,  under  such  circumstances, 
"  move  onwards  without  interruption" — 
-whereas,  on  the  horizontal  line,  the  body 
"  would  remain  stationary."  f  n  this  in- 
stance I  venture  to  maintain,  that  the 
difference  which  exists  between  the  two 
eases  is  of  a  most  important  and  most 
real  character. 

'  But  why  does  Mr.  Stephenson  differ 
^with  ftte  in  this  conclusion  ?  Because, 
'he  says,  *•  let  us  suppose  that  the  body 
at  At  on  the  horizontal  plane,  has  the 
'qtem .  velocity  given  to  it  which  gravity 
■mparts  to  the  body  moving  down  the 
Jfrst. inclined  plane  of  the  undulatory 
surface,  it  wiU  (hen  (for  reasons  which 
he  states,  and  which  are  obvious,)  pass 


over  the  distances  corresponding  fit  etelfc 
undulation,  in  the  same  space  of  time} 
whether  the  surface  be  undulatory  o» 
horizontal."  ~ 

F  concur  with  Mr.  Stephenson-^ttft 
why,  to  make  the  difference  between  the 
two  cases  unreal  and  unimportant  does 
he  give  to  the  body  on  the  horizontal 
line  an  artificial  power,  capable  of  pro* 
ducing  a  velocity  equal  to  the  mean 
velocity  produced  by  gravity,  and  with* 
hold  that  artificial  power  from  the  body 
moving  on  the  undulating  line  ? 

Is  it  not,  sir,  a  full,  a  clear,  and  at 
irmrwe'stfonable  confession,  on  the  part 
of  Mr.  Stephenson,  that  supposing  m  to 
l>err /  on  each  line  of  road,  a  velocity 
must  be  given  to  the  body  on  the  hori- 
zontal line,  by  artificial  power,  equal  to 
that  produced  by  gravity  on  the  undu- 
lating line,  before  the  two  lines  of  road 
can  be  deemed  of  equal  merit?  if  this 
be  true,  and  it  cannot  fail,  on  considera- 
tion, to  be  as  obvious  to  your  other  cor- 
respondents as  it  has  proved  to  be  to 
Saxula,  to  Mentor,  and  to  Iver  Maciver 
— what  is  the  deduction  ?  Why,  evi. 
dently,  that  if  m  be  equal  to  /on  each 
railway,  the  undulating  line  is  superior 
to  the  horizontal  line,  to  the  precise 
.amount  of  the  artificial  power  expended 
to  produce  a  velocity  on  the  latter,  equal 
to  the  mean  velocity  produced  by  .gravfy 
on  the  former :  Or  if  the  same  ariitieiei 
power  be  given  to  each  body,  over  and 
above  the  m  which  is=/,  the  velocity  on 
the  undulating  line  would  be  greater 
than  that  on  the  level  line,  to  the  exact 
amount  of  such  artificial  power. 

Next — it  is  easy  to  suppose  a  power 
equal  to  gravity,  given  to  a  body  on  a 
horizontal  line ;  but,  both  in  theory  and 
in  practice,  I  have  a  right  to  insist  that 
this  power  should  be  defined  ? 

First,  what  is  its  extent  ? 

Secondly,  how  is  it  to  be  generated  ? 

With  regard  to  its  extent,  let  me  sup- 
pose a  case,  keeping  stili  in  view  the 
datum  of  Mr.  Stephenson,  that  friction 
in  each  case  is  supposed  to  be  neutral- 
ised—or that  m  is  =/. 

Now,  on  an  undulating  plane,  it  would 
not  he  difficult  to  acquire  a  mean  ve- 
locity of  30  miles  per  hour,  or  much 
greater,  if  desired;  and  m  being  equal 
to/,  the  amount  of  load  would  be  of  no 
consideration.  Taking  an  extreme  case, 
therefore,  to  prove  the  importance  of 
the  difference,  we  will  suppose  1,000 


Digitized  by 


Googk 


m 


TOE  V.VWtATINQ  SAIfcWAY. 


tons  moving  on  the  undulating  line  at 
such  velocity.  Will  Mr.  Stephenson,  or 
any  other  opponent,  inform  me  what 
extent  of  power,  beyond  that  precisely 
necessary  to  neutralise  friction,  would 
be  required  to  attain  such  a  velocity  on 
the  horizontal  line  with  a  similar  load? 
Could  the  extent  of  such  power  be  less 
than  that  absolute  force  of  gravity, 
which,  in  the  other  iustance,  produced 
a  mean  velocity  of  30  miles  per  hour  f 
If  not,  how  is  such  artificial  force  to  be 
generated  ?  Certainly,  by  no  other  means 
than  a  proportional  sacrifice  of  me- 
chanical power.  And  whatever  this  sacri- 
fice may  be,  so  is  the  difference,  as  regards 
this  view  of  the  question,  between  an 
undulating  and  a  horizontal  railway. 

It  must  not  be  forgotten,  in  consider- 
ing the  extent  of  the  power  necessary  to 
produce  the  required  velocity  on  the 
horizontal  line,  that  (friction  being  sup- 
posed to  be  neutralised),  the  force  re- 
quired to  move  the  load,  at  a  velocity 
equal  to  that  produced  by  gravity  on  an 
inclined  plane,  must  not  be  only  that 
which  is  requisite  to  equalise  the  motion 
on  the  level  with  the  motion  at  the  com*, 
mencement  of  the  descent,  but  equal  to 
the  mean  velocity  attained  throughout 
the  whole  undulation.  A  single  impetus 
given  to  the  body  on  the  level  plane 
cannot,  for  a  moment,  be  supposed  to 
produce  such  a  result.  No ;  it  mustf  be  a 
force  whose  effect  would  be  equivalent  to 
the  effect  produced  by  the  force  of  gravity 
on  such  weight,  after  descending  at  least 
thirty  feet  perpendicularly  in  vacuo.  And 
how,  except  at  a  proportionate  sacrifice, 
ean  this  force  be  found  ?  I  may  be  told, 
you  will  obtain  it  by  descending  a  plane 
of  sufficient  inclination  before  traversing 
the  level  line ;  but  would  such  an  argu« 
ment  be  fair,  unless  a  similar  advantage 
were  offered  to  the  undulating  line? 
The  question,  whether  practical  or  theo- 
retical, has  from  the  first  been  confined 
to  the  most  advantageous  mode  of  trans- 
fer from  one  level  to  another  level,  and 
as  such  Mr.  Stephenson  has  fairly  con* 
sidered  it. 

'  I  am  now  led  to  the  consideration  of 
the  difference  in  the  value  off  on  the  two 
lines  of  road,  which  it  will  be  seen,  in  ac- 
cordance with  Mr.  Stephenson's  data,  i 
have  hitherto  regarded  as  equal  on  each. 
Such,  however,  is  far  from  my  opinion* 
I  have  proved,  I  trust,  once  again,  to  the 
satisfaction  of  at  least  a  majority  b£  your 


readers,  that  if  even  friction  wwe  the 
same  on  an  undulating  and  horizontal 
railway,  the  former  possesses,  most  un- 
questionable, real,  and  important  advan- 
tages over  the  latter. 

I  now  further  maintain,  that  friction 
is  not  the  same  upon  both  railways. 
Friction  on  railways  is  equal  in  equal 
times,  and  not  (at  varying  velocities)  equal 
in  equal  spaces.  Inasmuch,  therefore,  as 
a  greater  velocity  is  attainable  by  a  given 
power  upon  the  undulating  than  upon 
the  level  railway,  in  such  proportion  is 
the  actual  difference  in  the  friction  to  be 
overcome  by  an  absolute  expenditure  of 
mechanical  force  over  equal  spaces,  mea- 
suring those  spaces  horizontally. 

In  other  words,  and  repeating  an  ob- 
servation I  made  some  time  ago,  the  pres- 
sure of  all  bodies  on  the  surface  of  the 
earth  is,  in  inverse  proportion  to  the  velo- 
city with  which  they  travel  over  the 
earth's  surface;  and  as  friction  is  depen- 
dant upon  pressure,  friction  necessarily 
decreases  as  velocity  increases.  It  is  far 
safer  to  skait  over  a  thin  piece  of  ice  than; 
to  walk  over  it.  Why  ?  Because  pres- 
sure decreases  as  velocity  increases. 

It  is  proved  beyond  all  question,  that 
any  uniform  force,  such  as  gravity  down 
an  inclined  plane,  will  produce  an  uni- 
formly accelerated  velocity  ;  or,  in  other 
words,  although  the  force  be  the  same 
through  every  second  of  time,  the  velo- 
city increases  as  the  squares  of  the  times. 
Why  ?'  Because  pressure,  or  the  friction 
produced  by  pressure  on  the  plane,  de- 
creases as  the  velocity  increases.  Fur- 
ther, it  is  a  belief,  founded  on  the 
strictest  philosophical  principles,  that  if 
it  were  possible  for  a  body  to  attain  a 
eertain  velocity — say,  for  instance,  1,600 
feet  per  second,  as  being  greater  thatt 
that  at  which  the  earth  revolves  upon  its1 
axis — such  body  would  no  longer  be  un- 
der the  control  of  that  attraction  which, 
under  other  circumstances,  would  confine 
it  to  our  globe ;  but,  revolving  round 
another  centre,  and  forming  an  orbit  of 
its  own,  would  be  governed  by  the  same 
laws  which  regulate  tie  whole  planetary 
system.  If  this  supposition  be  not  falla- 
cious, how  strongly  does  it  corroborate 
the  opinion  that  pressure  or  friction  in- 
variably decreases  as  velocity  increases, 
or,  in  other  words,  that  the  force  of  a 
quiescent  body,  or  the  total  pressure  of 
that  body  on  a  plane,  which  force  is  pro- 
perly designated   by  some  writers  the 


Digitized  by 


Googk 


TOP  VHWJWnW  *4|k)WAYf 


107; 


9t*  mmtoa,  gradually,  diminishes  in  in-, 
tensity,  whether  the  plane  be  horizontal 
or  inclined,  as  an  increasing"  velocity  is 
imparted  to  it.  Thus  the  vis  matrix,  of 
force  imparted  to  a  moving  body,  over- 
comes the  vis  morHa  in  proportion  to  its 
extent;  and,  as  the.  mechanical  force 
expended  in  producing  velocity  varies 
as  the  velocity  divided  by  the  time*  it  is 
evident  that  the  resistance  which  friction 
Opposes  to  any  constant  mechanical  force 
oaunot  be  equal  over  equal  spaces,  for 
the  spaces  vary  in  a  ratio  compounded  of 
the  velocity  and  the  time,  and  the  velo- 
.  qhy  as  the  force  and  the  time. 

The  necessity  o£  establishing  this  point 
before  a  fair  comparison  can  be  made 
between  the  undulating  and  horizontal 
railway  is  self-obvious.  My  only  sur-. 
prise  is  how  a  single  doubt  can  be  raised 
upon  the  subject;  and  yet  I  know  that, 
a*  contrary  opinion  is  entertained  by 
many  practical  men,  though  I  am  glad 
tp  believe  by  very  few  mathematicians. 
If  friction  were  equal,  over  equal  spaces, 
at  a  varying  velocity,  a  body  rolling  down 
an  inclined  plane  under  the  influence  of 
gravity  (which  maybe  regarded. as  an 
Uniform  aa  well  as  constant  power),  would 
pass  over  equal  spaces  in  equal  times. 
But  what  is,  the  fact?  If  a  given  space 
lie  passed  over  in  the  first  second  of  time 
under  the  influence  of  a  given  power, 
thrice,  that  space  is  passed  over  in  the 
next  second  of  time  under  the  influence 
of  precisely  the  same  amount  of  power. 
The  resistance,  therefore,  which*  friction 
opposes  to  motion  down  an  inclined 
plane,  whether  rolling  friction  or  axle 
friction,  is  not  equal  in  equal  spaces,  but 
equal  in  equal  times ;  and  if  it  be  so  on 
inclined  planes,  how  can  it  be  otherwise. 
OH  horizontal  planes,  if  any  constant 
force  be  employed  to  impel  a  body 
thereon  ?  Am  I  not  then  justified  in  de- 
manding the  admission,  that  the  greater, 
the  velocity  the  less  is  the  absolute 
amount  of  friction  to  be  overcome  by 
mechanical  force  over  equal  spaces  ? 

This  admitted,  why  is  less  mechanical 
force  necessary  to  propel  a  ton  of  goods. 

■'■Ml1  ili 

'  ♦  foe  resistance  of  the  air  ii  not  taken  into  con- 
Miration,  in  either  rase ;  but  the  comparison  is, 
simply  confined  to  the  rolling  and  axle  friction.  It' 
is 'true,  that  as  locomotive  engines  are  now  con- 
structed* tbe  friction  of  all  the  moving  part*  qfthe 
Mfftyemustbe  increased  with  the  increased  velo- 
city wine  wheels;  but  this  will  no  doubt  be  re- 
netSed,  as  It  is  unquestionably  an  erroneous  ine- 
^9i«M%rraiigemejB,t. 


on  an  undulating  than  on  a  level  rail- 
way ?  Simply  because  a  velocity  is  at- 
tainable upon  one  at  a  much  cheaper 
rate  than  it  is  attainable  on  the  other ;  or, 
in  other  words,  a  velocity  is  attainable, 
and  can  be  supported  on  the  one  with  a 
given  assistant  power,  which  it  is  neither 
possible  to  attain  nor  support  with  the 
same  power  upon  the  other.  I  cannot 
give  a  better  theoretical  proof  of  this  than 
the  following.  Supposing  m  to  be  equa\ 
to  /  on  a  level  plane,  as  stated  by  Mr. 
Stephenson,  and  an  additional  force  of 
impact  d  be  given  so  as  just  to  move  a 
body  at  the  rate  of  one  mile  per  hour. 
It  is  evident  that,  if  it  were  required 
to  increase  that  velocity  to  20  miles  per 
hour,  the  force  of  impact  d  must  be 
proportionately  stronger.  But  how  is 
i\  with  the  undulating  line?  m  being; 
allowed  to  be  equal  to  /  at  starting, 
and  the  same  force  d  being  commu- 
nicated, the  velocity  soon  increases,  un- 
der the  force  of  gravity,  to  20,  30,  or  40 
miles  per  hour  (according  to  the  forma- 
tion of  the  curve),  without  any  required 
increase  of  the  force  of  impact  d. 
%  Thus  no  ground  of  argument  can  be 
so  erroneous  or  untenable  as  considering 
m  zzf  on  a  horizontal  line,  and  m  (of 
like  value)  =/on  an  undulating  line. 

But  I  have  been  told  that  time  is  an 
element  which,  in  the  discussion  of  this 
question,  ought  not  to  be  taken  into  con- 
sideration. But  how  is  this  reconcileabTe 
to  the  established  fact  that  velocities  are 
the  proper  measures  of  the  intensity  of 
forces,  and  will  vary  as  the  fortes  multi- 
plied into  the  times*  in  which  they  are 
generated? 

It  is  true  that,  on  level  railways,  when 
a  maximum  velocity  is  attained,  friction 
is  equal  over  equal  spaces ;  but  in  pro- 
portion as  the  power  requisite  to  attain 
and  support  such  maximum  velocity 
would  be  more  efficient  (as  already 
proved)  on  an  undulating  line,  in  such 
ratio  is  the  difference  in  friction,  practi- 
cally speaking,  between  the  two  lines. 

Mr.  Stephenson  alludes  to  the  mo- 
mentum being  alike,  at  the  termination  of 
each  of  the  model  railways,  This  I.  have 
tried  with  contrary  results ;  but  Jfcfo  Ste- 
phenson's own]  theory  proves,  beyond  all 

•  Mr.  Nicholas  Wood,  in  his  Treatise  on  Rail- 
ways, and  speaking  or  locomotive  engines,  justly 
observes—"  The  leading  object  of  all  machines^ 
especially  of  this  kind,  is  to 'perform  a  definite 
o^ianftjty  of  work  in  a  given  ftta*;*      »     ' 


Digitized  by 


Googk 


w 

doubt,  that,  if  tbe  same  artificial  power 
were  absolutely  and  effectually  employed 
on  botb  lines,  ihe  momentum,  after  tra- 
versing equal  distances,  must  be  in  fa- 
vour of  tbe  undulating  line;  inasmuch 
as  tbe  velocity  of  tbe  one  (m  being  =/*) 
would  be  greater  than  tbe  other,  as 
dlready  proved,  and  momentum  is  velo- 
city x  weight. 

Mr.  S.  also  states,  that  "  it  has  been 
urged  by  some  that  tbe  undulatory  sur- 
face has  an  advantage,  from  the  friction 
being  reduced  in  consequence  of  the 
body  being  on  an  inclined  surface, 
which,"  he  adds,  "  a  moment's  consider* 
ation  will  show  never  can  apply  in  prac- 
tice." I,  for  one,  have  argued,  and  still 
argue,  that  such  is  the  ease,  and  that  its 
application  will  he  proved  of  invaluable 
practical  importance.  My  meaning  will 
be  obvious,  when  I  again  repeat  that 
friction  is  equal  in  equal  times.  Referring, 
then,  to  Mr.  Stephenson's  diagram,  if  a 
body  start  from  A  to  C,  along  the  level 
line  A  O  C,  being  impelled  by  a  given 
force,  and  the  same  body  traverse  the 
undulation  A  B  C,  impelled  by  tbe  same 
force,  the  difference  in  the  time  of  tra- 
versing the  two  lines  will  prove  the  dif- 
ference in  the  resistance  opposed  by  the 
pressure  on  the  plane  to  the  motion  of 
the  body. 

As  the  preceding  remarks  will  as  fully 
apply  to  the  observations  of  Mr.  White- 
head as  to  those  of  Mr,  Stephenson,  and 
especially  as  my  views,  in  opposition  to 
those  gentlemen*  have  been  so  ably  sup- 

Sorted  by    Saznla,    Mentor,  and    Jver 
laciver,  I  with  pleasure  waive  any  fur* 
ther  theoretical  allusions  to  the  subject. 

I  now  turn  to  practice — for,  however 
meritorious  the  establishment  of  a  new 
and  important  theory  may  be,  f  confess 
1  would  not  have  devoted  the  attention 
which  I  have  done  to  this  discussion, did 
I  not  conscientiously  believe,  and  sin- 
cerely hope,  that  most  beneficial  practi- 
cal results  would,  in  the  end,  ensue  from 
it.  Prejudice  may  retard  my  object  for 
a  while,  or  reasonably-grounded  doubt 
may  interfere  wiib  its  promotion,  but  I 
am  not  to  be  driven  without  a  much 
stronger  struggle  than  I  have  hitherto 
encountered,  from  tbe  position  in  which 
!  am  placed ;  and  J  hope  the  majority  of 
your  readers  will  agree  with  me,  that  f 
should  not  be  justified  in  retreating  until 
positive,  clear,  unquestionable  proof  de- 
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termined  that  that  which  was  sound  in 
theory  was  unsound  in  practice. 

Mr.  Stephenson's  first  practical  objec- 
tions are  confined  to  an  opinion  that, 
although  he  considers  the  introduction 
of  my  plan  would  reduce  the  expense  of 
constructing  public  lines  of  railway,  its 
adoption  would  be  attended  with  greater' 
expense  in  the  carriage,  greater  uncer- 
tainty in  the  operation,  in  many  cases 
with  greater  inconvenience,  and  in  atl 
with  greater  risks  of  accident,  than  on 
a  horizontal  railway,  or  one  approaching 
to  it  as  nearly  as  circumstances  w<  uld 
permit.  Mr.  Stephenson's  last  and  main 
objection  is,  that  greater  ultimate  expense 
would  arise,  in  part  from  the  additional 
wear  and  tear  both  upon  carriages  and 
engines \  from  the  varying  velocities  which 
must  be  continually  taking  place  through" 
out  the  whole  length  of  the  line  of  road. 

As  the  greater  expense  of  carriage,  to 
which  Mr.  Stephenson  alludes,  is  attri. 
buted  to,  and  is  entirely  dependent  upon, 
bis  last  objection,  I  will  jointly  consider 
them. 

A  reference  is  made  by  bim  to  the 
Rainhill  and  Sutton  inclined  planes,  as 
a  proof  of  the  objectionable  nature  of 
inclined  planes  in  general;  and  those 
planes  are  mentioned  as  being  the  pro- 
bable cause  of  a  very  large  wear  and 
tear  of  the  locomotive  engines  on  the 
Liverpool  and  Manchester  Railway. 

Now,  Mr.  Stephenson's  opinion  on  this 
bead  will  not  admit  of  a  single  doubt — 
there  is  no  probability  in  the  matter : 
the  Rainhill  and  Sutton  inclined  planes 
are  most  inveterate  obstacles,  not  only  to 
the  advantageous  employment  of  loco- 
motive engines,  but  to  the  advantageous 
employment  of  the  capital  embarked  in 
the  Liverpool  and  Manchester  Railway. 
But  can  Mr.  Stephenson  seriously  com- 
pare the  labour,  the  straining,  the  incapa* 
city,  of  an  engine  groaning  up  the  Rain- 
hill or  Sutton  inclined  planes,  until  an 
assistant  engine  relieve  it  partially  from 
its  difficulty,  to  the  natural  ease  with 
which  such  engine  would  ascend  under 
the  influence  of  momentum,  acquired  by 
gravity  on  a  corresponding  descent  f 
Newton  tells  us  that  a  body  moving  in 
any  circular  arc  sustains  no  loss  of  velo- 
city by  changing  the  direction  of  its 
motion.  How  is  it,  then,  that  machi- 
nery is  so  imperfect,  that  it  cannot  he 
applied  with  tbe  greatest  economy  where, 
nature  is  most  economical  f    The  proof 


Digitized  by 


Googk 


fcflffi   UNDULATING  RAILWAY. 


109 


of  all  tbis  is  wanting.  Mr.  Stephenson 
has  no  more  right  to  compare  a  section 
of  the  undulating  railway  to  the  Sutton 
or  Rainhill  incliued  planes,  than  to  com- 
pare a  locomotive  engine  as  it  now  exists, 
upon  the  very  best  principle,  to  what  it 
i$  capable  of  being*  The  Rainhill  and 
Sutton  inclined  planes  are,  as  Mr.  R. 
§tephenson  well  knows,  hitter  blots  upon 
the  fair  pages  of  the  ledgers  of  the  Liver- 
pool and  Manchester  Railway  Company 
— blots,  T  freely  confess,  which  his  ta- 
lented father  could  not  (from  the  oppo- 
sition which,  when  the  railway  was  first 
constructed,  was  so  strenuously  urged 
againrft  his  original  plans)  prevent ;  but 
'which  will  most  assuredly  bear  out  to  the 
fullest  possible  extent,  the  assertion  of 
Mr.  S.  jun.,  as  to  the  wear  and  tear  of 
the  engines  employed  upon  them.  I 
answer  Mr.  R.  Stephenson's  argument, 
therefore,  by  observing,  in  allusion  to  the 
Rainhill  and  Sutton  inclined  planes, — 

First,  that  the  comparison  is  incon- 
sistent, inasmuch  as  the  causes  of  the 
wear  and  tear  of  the  engines  on  such 
planes  would  not,  or  ought  not,  to  exist 
on  well-devised  undulatory  planes. 

Secondly,  that  the  line  of  motion,  which 
is  acknowledged  by  our  most  eminent 
philosophers  to  be  the  best  line,  is,  until 
proof  be  given  to  the  contrary,  the  most 
suitable  line  for  the  advantageous  deve- 
lopment of  locomotive  power. 

Mr.  Stephenson,  in  defence  of  the  same 
positions,  states,  that  as  the  engines 
at  the  bottom  of  an  undulating  line  at- 
tain a  velocity  considerably  greater  than 
what  is  required  upon  a  horizontal  line, 
three  objections,  neither  of  which  is  un- 
deserving of  attention,  arise — 

First,  he  says — In  the  construction  of 
these  machines,  it  is  a  consideration  of 
the  very  first  importance  to  proportion 
and  adapt  the  relative  speeds  of  the  dif- 
ferent parts  to  the  velocity  at  which  the 
engines  are  intended  to  travel ;  and  he 
adds  his  opinion,  that  although  he  is 
aware  that  these  engines  are  worked  at 
different  rates  of  speed,  yet  he  is  con- 
vinced that  uniformity  in  the  velocities 
is  extremely  desirable,  and  that  they 
iieter  perform  so  economically  as  when 
jtfte  intended  velocity  is  adhered  to 'with- 
in very  narrow  limits,  which  is  quite  im- 
practicable on  an  undulating  road. 
'  Now,  in  answering  this  first  observa- 
fionr  i  would  beg.  to  ask  what  obstacle. 


there  is  to  the  speed  of  a  locomotive 
engine  being  proportioned  or  adapted  to 
any  required  maximum  velocity  on  an 
undulating  railroad?  Mr.  Stephenson 
cannot,  I  think,  dispute  that,  if  the 
wheels  of  an  engine  were  so  far  increased, 
in  diameter  as  to  admit  of  a  maximum 
velocity  being  supported  on  a  level  rail- 
way with  two-thirds  of  the  present  num- 
ber of  the  strokes  of  the  piston,  great 
difficulty  would  be  found  in  moving 
what  is  now  a  full  load  from  a  state  o? 
rest  to  such  maximum  velocity.  To  rea- 
der my  meaning  clear,  we  will  suppose 
that  the  wheels  of  any  locomotive  engine 
now  $n  use  were  increased  to  seven  feet 
in  diameter,  in  such  case,  I  have  no 
doubt  that  the  difficulty  of  moving  what 
is  now  a  full  load  from  a  state  of  rest, 
would  be  increased  in  proportion  to  the 
advantages  that  would  be  derived  from 
such  change  at  high  velocities.  But 
bow  does  this  apply  on  a-a  undulating 
surface?  Gravity  at  once  affords  the 
high  velocity ;  and  the  engine,  calculated 
to  run  at  such  high  velocity,  can  support 
the  motion  with  that  heavy  load  which, 
without  the  assistance  of  gravity,  she 
could  not  have  moved  from  a  state  of 
rest.  It  is  this  consideration,  in  part, 
which  has  always  led  me  to  maintain 
that  far  heavier  loads  can  be  conveyed 
on  an  undulating  surface  than  on  a  level 
surface,  with  the  same  description  of  en- 
gine ;  and  the  experiments  on  the  Sutton 
plane  fully  verified  my  position.  Indeed,  ' 
if  it  be  true  that  it  requires  more  power 
to  move  a  body  from  a  state  of  rest  to  a 
given  state  of  velocity,  than  it  does  to 
support  that  velocity  when  obtained 
—and  such  is  an  undeniable  truth — are 
we  not  again  obliged  to  give  the  prefer- 
ence to  the  undulating  railway  ?  A  pre- 
ference, in  this  case,  founded  on  a  prac- 
tical illustration  of  the  truth  of  Mr.  Ste- 
phenson's own  theory ;  viz.  —  "  On  the 
undulating  line  the  body  would  move 
onwards;  whereas  on  the  horizontal  line 
it  would  remain  stationary,"  unless,  that 
is,  an  additional  force  of  impact  were 
given,  which  would  not  be  required  on 
the  undulating  plane. 

With  regard  to  uniformity  of  velocity, 
I  am  aware  thelitis  desirable  in  most, 
cases,  but  in  x\one  more  so  than  on  level 
railways,  where  the  want  of  it  produces 
all  the  disastrous  circumstances  which 
Mr.  Stephenson  90  much  fears  would  re- 
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*ult  upon  an  findulating  line.  On  a  level 
railway  an  engine,  calculated  for  rapid 
speeds,  must  either  carry  limited  loads 
or  strain  herself  by  endeavouring  to  at- 
tain a  high  velocity  with  too  great  a 
load ;  or  if  calculated  for  low  speeds,  she 
is  too  often  with  heavy  loads  strained 
and  injured  by  being  pressed  at  a  velo- 
city for  which  she  is  not  calculated. 
Again,  upon  the  Rainhill  or  Sutton  in- 
clined planes ;  on  the  ascents  she  is  in- 
jured by  being  often  overladen,  and  on 
the  descents  by  the  succeeding  carriages 
pressing  her,  in  many  instances,  beyond 
her  natural  speed.  Now,  how  would 
(his  apply  upon  an  undulating  surface  ? 
If  an  engine  were  particularly  adapted 
fo  run  at  a  very  high  velocity,  she  never 
could  be  injured  by  her  velocity  being 
diminished,  as  it  would  only  be  dimi- 
nished when  she  had  absolutely  no  work 
fo  perform ;  and  the  acquired  momentum 
which  permitted  this  diminution  never 
could,  on  undulations  properly  con- 
structed, be  such  as  to  force  or  press  her 
moving  parts  beyond  the  speed  for  which 
they  were  adapted. 

Nor  would  such  engine  be  strained  in 
the  attainment  of  the  high  velocity  with 
heavy  loads,  but  the  loads  she  would  be 
enabled  to  convey  (gravity  so  kindly  and 
so  naturally  assisting  in  producing  the 
required  velocity)  would  be  infinitely 
-greater  than  she  could  possibly  move 
upon  a  level  surface.  She  would,  in  fact, 
combine  the  advantage  of  the  slow  en- 
gine as  regards  its  power  of  moving 
Heavy  loads  from  a  state  of  rest,  with 
the  fuliest  possible  advantages  of  the 
•rapid  engine  which  could,  on  a  level 
tine,  continue  without  doubt  to  move 
such  loads,  if  it  were  only  in  her  power 
to  attain  with  them  the  required  velocity. 
It  must  not  be  supposed,  from  these  ob- 
servations, that  I  conceive  an  extension 
of  the  diameter  of  the  wheels  the  only 
means  of  very  rapid  velocities  being 
'supported,  without  a  proportionate  in- 
crease in  the  number  of  the  strokes  of 
the  piston ;  on  the  contrary,  I  firmly  be- 
lieve that  a  locomotive  engine  never  can 
be  considered  anything  but  imperfect?, 
until  the  action  Of  the  piston  is  less  con- 
nected than  it  now  is  with  the  action  of 
the  wheels ;  ctr,  in  other  words,  until  the 
wheels  may  be  moving  fast  while  the 
piston  is  moving  slow. 

Ill  answer,  therefore,  to  Mr,  Stephen- 
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son's  objection  on  this  head,  I  fearlessly, 
assert  that  the  irregularity  of  motion  on 
an  undulating  line  never  can  be  so  inju* 
rious  to  an  engine  adapted  for  quick 
speeds,  as  the  irregularity  of  motion  and 
the  incompetency  of  the  action  of  such 
engine  on  a  horizontal  Rne.* 

It  is  true,  if  an  engine  calculated  for 
very  slow  speeds  were  placed  on  an  nun 
dulating  railway,  Mr.  Stephenson's  ob- 
jections would  be  valid — the  velocity 
might  be  too  great  for  it.  But  why  em- 
ploy such  engines,  when  (which  is  not 
the  case  on  a  level  line)  engines  adapted 
to  quick  speeds,  if  of  proportionate* 
powers,  are  far  more  applicable  to  the. 

{mrpose,  and  can  convey  equally  heavy 
oads?  A  heavy,  cart-horse  may  move 
four  or  five  hundred  weight  more  than  a 
thorough-bred  horse  from  a  state  of  rest : 
but  press  him  beyond  his  natural  speed, 
and  you  strain  him  and  destroy  him. 
Who  would  employ  such  a  horse  upon 
any  undulating  surface?  Would  not 
the  assistance,  which  gravity  could  other- 
wise afford,  be  an  impediment  to  his  pro- 
gression? On  the  other  hand,  let  gra- 
vity move  the  load  from  a  state  of  rest, 
and  let  the  thorough-bred  horse  only 
keep  his  heels  out  of  the  way  of  the 
load,  employing  all  necessary  power,  but 
never  overstraining  himself,  and  which 
will  suffer  most  from  the  effect  of  their 
labour  ? 

As  long  as  the  velocity  produced  by 
gravity  were  limited  within  the  canter 
of  the  horse  (and  on  undulating  rail- 
ways this  limit  is  easily  calculated  in  re- 
ference to  engines),  who  shall  tell  me 
that  the  animal  would  suffer  injury  by 
its  speed  being  slackened  from  die  gallop 
to  the  canter,  or  vice  versd  ? 

I  may  be  told  that  this  comparison  is 
a  false  one,  but  f  deny  it.  Nature  is  no 
bad  instructor.  The  stage- waggon  driver 
will  tell  us  that  a  level  road  is  best  for 
bis  heavy  cattle  —  the  mail-coachman* 
that  a  moderately  undulating  mad  is 
best  for  his  more  nimble  steeds.  It  is 
yet  to  be  determined  which  description 
of  road  is  best  suited  to  the  effective  em- 
ployment of  locomotive  power. 

Secondly,  Mr.  Stephenson  says, "  when 
the  velocity  of  such  engines  exceeds  that 

*  Much  of  the  wear  and  tear  of  engine-wheel* 
And  rails,  on  horizontal  lines,  is  evidently  owing  to 
the  slipping  of  such  wheels,  which  an  unduiatiur  - 
line  would  seiUdnly  obviate* . 
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for  which  they  are  calculated,  the  steam 
acts  less  forcibly  on  the  pistons,  and  thus 
produces  an  absolute  loss  of  power;  or, 
in  other  words,  an  increased  consumption 
of  fuel." 

No  doubt  of  it :  but  why  should  the 
Velocity  on  an  undulating  road  exceed 
that  for  which  the  engine  is  calculated  ? 
Hie  high  opinion  I  entertain  of  Mr. 
Stephenson's  mechanical  ability  will  not 
allow  toe  to  entertain  so  preposterous  an 
opinion,  as  that  he  himself  cannot  prac^ 
tically  remove  all  question  upon  this  sub- 
ject. I  have  frequently  heard  his  father 
state  that  an  engine  might  be  con- 
structed to  .  travel  safely  at  a  much 
greater  speed  than  I  have  ever  con  tern* 
plated,  as  likely  to  be  attained  (at  pre- 
sent)  on  an  undulating  line  of  road.  I 
have  frequently  heard  his  uncle  express 
a  similar  opinion ;  and  to  the  opinions 
of  no  mechanical  men  in  Europe  would 
I  bow  with  greater  deference  on  such 
subjects.  Moreover,  may  not  the  steam 
be  frequently  bottled  up  (as  an  able  cor- 
respondent  termed  it)  on  an  undulating 
line  without  unnecessary  sacrifice  of  ve- 
locity ;  but  how  can  this  be  accomplished 
on  a  horizontal  line  ? 

Thirdly,  Mr.  Stephenson  says;  "  From 
the  present  construction  of  locomotive 
engines,  every  different  speed  of  travel- 
ling is  accompanied  with  a  correspond- 
ing increase  or  diminution  of  the  tern, 
perature  of  the  fire,  which  occasions  a 
continual  working  amongst  the  different 
parts  of  the  boiler,  from  unequal  expan- 
sion and  contraction,  which  never  fails 
in  a  short  time  to  render  the  boiler  more 
or  less  leaky :"  in  addition  to  which  Mr. 
Stephenson  adds, — "  I  mention  this  to 
show  the  tendency  of  the  undulating 
railway  would  be  to  aggravate  the  evil 
arising  from  great  inequalities  in  the 
temperature." 

I  maintain  that  the  inequalities  of  mo* 
tion  upon  an  undulating  railway  would 
not  he  greater  (if  properly  constructed), 
than  the  irregularities  of  motion  on  a 
level  railway ;  or,  if  more  frequent,  not 
more  perceptible,  and  not  more  injurious 
to  either  engine  or  boiler.  The  very 
slight  declivities  necessary  to  produce 
the  desired  effect,  have  not  been  suffi- 
ciently taken  into  consideration:  and, 
where  a  saving  in  the  expense  of  con- 
structing the  road  would  lead  to  the  adop- 
tion of  deeper  modulations,  sufficient 
weight  has  not  been  attached  to  the.  f act % 


that  any  intelligent  ehgme-man  tptft  be 
fully  capable  of  so  controlling  the.  engine, 
as  to  regulate  the  velocity  and  the  eco- 
nomy of  steam,  according  to  circumstances 
and  convenience. 

Supposing,  however,  that  some  addi- 
tional inconvenience  should  arise  as  re- 
gards the  duration  of  the  boilers— *and  I 
cannot  conceive  why  it  should-— I  can 
only  beg  that  it  may.be  placed  to  the  debit 
of  the  invention,  giving  me  credit  for  the 
opposite  advantages. 

Mr.  Stephenson  affirms  that  the  above 
are  his  reasons  for  concluding  that  the 
expense  of  carriage  would  be  greater  on 
the  undulating  line,  And  also  for  his  sup* 
position  that  the  operation  would  be  at* 
tended  with  greater  uncertainty. 

After  what  I  have  stated  in  reply,  I 
need  scarcely  repeat  my  observation,  that 
I  am  indifferent  to  the  establishment  of 
the  theory,  if  my  Opinion  of  the  undu- 
lating line  being,  in  economy  and  in  effect, 
superior  to  the  horizontal  line,  is  not  fully 
borne  out  in  practice. 

Mr.  Stephenson's  next  objection  is  one 
to  which  public  attention  has  been  more 
directed  than  to  any  other  and  it  is  one 
which,  at  first  sight,  appears  to  be  most 
fatal  to  the  success  of  the  undulating 
railway. 

i  allude  to  the  following.paragraph  :— 
"  Inconvenience  would,  in  my  opinion, 
result  from  not  having  the  power  to  halt 
at  any  given  point  on  the  railway,"  &c. 

In  answering  this  objection,  I  will  take 
two  views  of  the  subject — . 

1.  How  would  I  meet  this  objection 
on  a  line  of  road  where  there  were  many 
natural  undulations,  and  where  the  saving 
of  expense  in  the  construction  were  very 
important? 

2.  How  would  I  meet  this  objection  on 
a  line  of  road  which  was  level,  or  nearly 
so,  by  nature,  and  which  it  might  be 
deemed  necessary  to  throw  into  gentle 
undulations,  for  the  sake  of  travelling  at 
greater  velocities,  and  with  heavier  loads? 

In  the  first  instance,  unless  an  object 
of  considerable  importance,  1  should  con- 
ceive  that  1000  to  1200  yards  would  be  a 
sufficient  length  of  undulation,  and  (un- 
til proved  to  the  contrary  by  experiment) 
I  should  imagine  that  a  dip  of  fifteen 
feet,  or  even  much  less,  in  such  distance 
would  be  ample.  Now,  in  such  case, 
what  objection  could  there  be  to  every 
stopping  place  being  within  a  reasonable 
distance  of  the  summit  of  each  undu* 
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latter*,  and  ^wbat  difficulty  would  there  be 
in  the  engine  being  stopped  within  a  rea- 
sonable distance  of  such  resting  place  P 
The  stopping  places  on  the  main  lines 
roust  be  determined  before  the  lines  are 
completed,  and  if  new  branch  roads 
should  afterwards  be  required  to  join 
such  main  lines,  they  must,  of  course,  be 
made  subservient  to  the  main  lines  in 
e^very  point  of  view. 

No  declivity  should  be  so  steep  as  that 
a  carriage  cannot  be  conveniently  stayed 
by  the  application  of  the  brake,  unless  a 
case  of  necessity  or  of  expense,  should 
lender  such  precaution  unnecessary,  and 
this  being  allowed,  wherein  does  the 
practical  difficulty  exist  to  which  Mr. 
Stephenson  alludes  f 

On  the  Manchester  and  Liverpool 
Railway  many  of  the  stopping  places  are 
far  above  the  level  of  the  bye  roads  which 
conveniently  lead  to  them  ;  and  supposing 
that  railwuy  to  have  been  constructed  on 
the  undulating  principle,  would  it  (I  ask 
Mr.  Stephenson)  have  been  requisite  to 
change  those  stopping  places  ?  f  main- 
tain that  it  would  not — inasmuch  as  the 
stopping  places  which  are  on  the  level  of 
the  Railway  wow,  would  have  been  on  the 
average  level  of  the  undulating  railway, 
had  the  whole  line  been  constructed  on 
that  principle.  There  can  be  no  fallacy 
in  this—there  can  be  no  reasonable  ground 
for  disputing  that  a  stopping  place  may, 
with  equal  propriety  and  convenience,  be 
made  on  the  average  level  of  an  undu- 
lating railway,  as  on  any  part  of  a  hori- 
zontal railway— aye!  and  with  greater 
convenience  on  the  former  than  on  the 
latter;  for  on  the  undulating  line,  the 
stoppage  may  be  made,  and  the  maximum 
velocity  attained  in  far  less  time  than 
upon  a  level  line. 

In  answer  to  the  first  position,  there- 
fore, I  argue,  that  if  a  railway  be  laid 
down  with  undulations  exceeding  in 
length  (and  of  requisite  depth)  the  aver- 
age length  of  the  trains,  the  stopping 
places  ought  to  be  as  near  the  summit 
of  the  undulations  as  convenient;  that 
no  greater  inconvenience  can  possibly 
accrue  from  the  stopping  places  being  on 
the  average  level  of  an  undulating  line, 
than  on  any  part  of  a  horizontal  line ; 
and,  lastly,  that  an  engine  possessing  her 
full  power  of  progress,  can  stop  more 
easily,  and  move  onwards  more  easily, 
on  an  undulating  than  on  a  level  surface. 

It  will  be  seen,  by  the  above  explsna* 
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lion,  that  I  wtflnoi*venK  admit  the  p*M 
prieiy  of  the  stopping  places  being  on 
level  surfaces,  unless  it  be  found  advisable 
at  town  stations,  where  a  few  moments' 
delay  might  be  conveniently  allowed  for 
those  carriages,  which,  from  the  excess  of 
load  above  what  the  engine  may*b*  found 
capable  of  moving  on  the  level,  beim* 
pushed  up  to  the  engine  by > the  attend- 
ants at  the  station.  The  time,  however, 
that  will  be  saved  in  acquiring  the  full 
velocity  will  more  than  compensate,  in 
any  event,  for  such  delay. 

I  now  approach  the  second  position, 
viz. : — How  would  f  meet  Mr.  Stephen* 
son's  objection  on  a  line  of  road  which 
was  level,  or  nearly  so^  by  nature? 

In  the  first  place,  avoiding  a  dead 
level  as  a  nuisance,  and  as  a  source  of  a 
most  exorbitant  and  unnecessary  waste 
of  power,  if  more  extensive  undulations 
were  objected  to,  I  should  seriously  con- 
sider whether  it  might  not  be  advisable 
to  throw  the  line  into  numerous  small 
undulations — say,  for  instance,  of  100 
yards  each,  and  from  1  to  \\  feet  in  dip- 
so  that  the  full  train  of  carriages  might 
be  interspersed  over  several  gentle  undu- 
lations. If  these  were  found  to  produce 
the  same  results  as  larger  undulations, 
the  difficulties  of  stoppage  would  be  al- 
together obviated.  Experiments,  how- 
ever, can  alone  determine  this  question. 
I  am,  however,  inclined  to  believe  that 
undulations,  however  short,  woutd  prove 
far  more  advantageous  than  the  dead 
level,  as  the  assistance  of  gravity  in  pro- 
ducing velocity,  and  proportionally  re- 
ducing  pressure,  would  still  be  of  effectual 
advantage. 

Supposing,  for  instance,  the  train  of 
carriages  were  interspersed  over  several 
undulations,  and  at  starting  all  their; 
chains  were  slack,  it  may  be  urgued, 
that  if  the  engine  were  propelling,  in- 
stead of  dragging,  she  might,  in  some 
caseg,  have  to  put  the  whole  tram  in 
motion  at  the  same  time,  and,  therefore, 
that  she  could  not  move  with  a  greater 
load  than  upon  a  level  line — though,' 
when  in  motion,  the  velocity  would  be 
greater  in  proportion  to  the  momentum? 
acquired  in  the  descent  of  each  undula- 
tiou. 

Reverse  the  case,  however,  and 'sffd-; 
pose  the  engine  in  front  of  the  train,  anit 
situated  at  the  summit  of  ope  of  the  Un- 
dulations ; — at  starting,  she  would  Irtuie- 
{tiately  tighten  the  chain  between  H&wlf 
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a*d  the  fiat;  ^mt^ft,  whfeh  wou^d  be. 
twin  tinned  to  all  the  .carriages  on  the  as* 
tending  line  of  the  undulaiiou  nearest  to' 
her:  a  preponderance  would  thus  be 
given,  as  regards  the  rest  of  the  train,  in 
favour  of  the  descending  carriages;  and 
Ibis  .preponderance  would,  exclusive  of 
the  hauling-  power,  assist  in  the  produc- 
tion of  velocity.  I  shall,  no  doubt,  be 
ftsked-r-whatfdoesMr.  Badnall  believe 


that  the  engine  will  not  have  to.  o*f#« 
come  all  the  friction  of  tiie  train,  fte* 
cisely  as  if  such  train  were  on  a  level ?> 
I  answer  that  1  do  believe  it ;  but,  inas- 
much as  I  am  indebted  to  gravity. oj* 
larger  undulations,  so  will  I  hat. assistance 
be  effectual  to  me,  under  the  proposed 
circumstances  in  overcoming  the  visitor 
ertia,  and  in  relieving  pressure  by  in» 
creasing  velocity.    For  instance, —         r 


A  B  C  D  are  supposed  to  be  a  train  of 
carriages  of  any  given  number,  and  of 
any  given  length — say  100  tons;  and  E 
the  engine  in  advance.  Let  the  point 
a  be  on  a  level  with  the  point  6,  and 
the  dip  of. each  undulation  to  be  suffi- 
cient to  enable  any  carriage  placed  upon 
its  summit  to  descend  freely  by  gravity. 
Now,  to  set  this  train  in  motion  (the 
chains  being  all  slack  at  starting),  it  is 
evident  that,  when  the  chain  between 
A  =  25  tons,  and  £  is  tightened,  by  £ 
dragging  A,  the  whole  train  is  rapidly 
got  into  motion ;  for,  on  A  ascending,  B 
follows  by  gravity,  tightening  the  chain 
which  unites  it  to  C,  and  D  falling  by 
gravity  assists  in  the  rise  of  C.  Next, 
supposing  A  to  be  the  engine,  and  F  an- 
other carriage,  it  is  evident  that  D  and  B 
would  assist  the  engine  A  to  haul  the 
ascending  carriages  F  and  C. 

Then  comes  the  question  of  friction  : 
in  what  respect  does  it  differ  from  the 
level  railway  ?  In  one  very  important 
respect:  on  the  level  railway,  the  engine 
has  to  overcome  the  whole  vis  inertia  of 
the  load,  which  may  be  regarded  as  a 
resisting  force  unconnected  with  the  fric- 
tion which  the  engine  would  be  able  to 
surmount,  when  a  given  velocity  was 
attained.  Now,  by  reference  to  the  dia- 
gram, it  will  be  evident  that  the  vis  viva 
of  the  carriages  represented  by  D  and  B 
is  only  restrained  by  the  vis  inertia  of  F 
and  C;  the  one,  in  fact,  is  a  precise  ba- 
lance to  the  other,  half  the  train  being 
inclined  to  move  onwards,  while  the 
olber.hatf  IS  equally  inclined  to  remain 
atfttiohary.  Again,  supposing  the  car- 
"vol!  xxiii. 


riages  FDC  B  were  situated  as  in  the 
diagram,  and  friction  were  supposed  to 
"be  annihilated,  B  would  move  until  its 
chain  were  tightened,  and  the  momen- 
tum which  it  would  acquire,  however 
trifling,  would  be  a  sufficient  force  of 
impact  to  produce  motion  in  the  succeed- 
ing carriages. 

But  look  at  the  position  in  theory  of 
D  C  B  A  E.  Though  on  a  dead  level, 
as  regards  the  engine  and  last  carriage, 
it  is  perfectly  evident  that,  if  friction 
were  neutralised,  the  preponderance  that 
would  be  afforded  to  D  B  E  would  effec- 
tually overcome  the  vis  inertia  of  C  A, 
and  velocity  in  proportion  to  the  dip  of 
the  undulation  would  be  acquired  by  the 
whole  train. 

In  justice  to  Mr.  Cheverton,  I  ought 
to  meution  here  that  his  frequent  obser- 
vations as  to  the  overcoming  of  the  vis 
inertia  being  the  only  advantage  gained 
upon  the  undulating  line,  are  strongly 
corroborated  by  my.  present  remarks ; 
but  it  is  the  ulterior  consequence  of  such 
advantage  that  I  have  been  always  anx- 
ious to  substantiate.  The  advantage 
once  given,  never  can  be  lost ;  inasmuch 
as  it  enables  a  load  to  attain  a  velocity 
by  gravity  on  an  undulating  Hue,  with  a 
power  that  could  not  produce  that  velo- 
city on  a  level' line;  and  such  velocity 
being  once  communicated  on  undula- 
tions, would  still  be  supported  or  in~ 
creased  to  any  desired  extent  by  the  eco- 
nomical combination  of  the  forces  of  gra- 
vity and  steam. 

i  have  entered  more  fully  than  I  in- 
tended to  have  done  into  this  subject,  so 
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Impressed  I  am,  the  mote  I  reflect  upon 
it,  with  its  importance. 

Next, — it  may  probably  be  found  de- 
sirable to  bare  the  descending  lines  of 
the  undulations  longer  than  the  ascend- 
ing ones;  but,  whatever  may  be  ulti- 
mately decided  upon  as  ibe  best  practical 
form  of  curve,  the  stoppage  of  the  trains 
may,  without  any  doubt,  be  most  conve- 
niently arranged. 

To  the  eye,  or  to  the  feeling,  such  un- 
dulations as  1  propose,  whether  long  or 
short,  can  scarcely  be  perceptible* — cer- 
tainly not  disagreeable,  and  unquestion- 
ably not  unsafe.  Indeed,  as  regards 
danger,  the  facility  with  which  the  en* 
gines  can  be  stopped  would  be  greater 
on  a  properly-constructed  undulating 
line  thau  on  a  level ;  and*  as  to  increased 
yelocity,  who  would  not  (if  there  be 
danger  at  all),  prefer  having  bis  life  in 
jeopardy  for  one  hour  than  two?  And 
at  what  speeds,  let  me  inquire,  have  ac- 
cidents hitherto  occurred,  especially  the 
breakage  of  the  axles?  Nearly  if  not 
all  have  broken  at  slow  velocities. 

With  reference  to  an  engine  falling 
Jain e  at  the  bottom  of  a  long  undulation, 
•—should  such  undulations  he  found  best, 
—(and  the  train  should  only  be  allowed 
to  stop,  when  such  stoppage  was  una- 
voidable,) 1  have  only  to  say,  that  the 
same  remedy  must  be  adopted  as  that 
now  in  use ;  viz.  —  the  engine  must  be 
assisted*  A  simple  bursting  of  a  tube 
need  not  stop  the  train  at  the  foot  of  the 
undulation,  for  there  would  always,  or 
ought  to  be,  sufficient  momentum  to 
enable  it  to  reach  the  summit,  and  if  it 
should  unfortunately  upset,  I  cannot  con- 
ceive the  difficulty  greater  than  that 
which,  under  like  circumstances,  must  be 
overcome,  on  a  dead  level.  It  will  be 
argued,  that  the  velocity  attainable  on 
short  undulations  cannot  be  so  great  as 
upon  larger  ones  of  similar  dip;  not  so 
soon,  certainly,  but  I  think  as  unquesti- 
onably, and  with  equal  loads.  The  very 
doubts,  however,  which  must  naturally 
be  entertained  on  this  subject,  demand 
that  an  effectual  trial  should  be  made, 
unless,  which  1  strenuously  deny,    Mr. 


*  Tbe  very  erroneous  impressions  tliat  have  been 
formed  on  this  subject,  render  me  exceedingly  aux- 
ins that  the  idea  of  deep  and  dangerous  undula- 
tions sbouM  be  exploded.  Carriages  will  d^cend 
apidly  by  gravity  down  any  inclination  of  1  in 
200  :  ard  such  an  undulation,  while  it  would  pro- 
duce  ea»e  and  regularity  of  motion*  could  other- 
wise be  scarcely  perceptible. 


Stephenson,  5<w*>  6r  other  men  of  fequfct 
ability,  can  prove  the  undulating  railway 
to  be  a  farce  both  in  theory  and  in  prac* 
tice. 

Lastly,  as  to  the  trial  recommended 
by  the  Manchester  subscribers  to  lite 
London  Board,  supported  by  the  opinion* 
of  Drs.  Dal  ton  and  Lardner.  r 

The  copy  of  the  memorial,  which,  is 
subjoined,  will  be  a  convincing  proof  that 
the  memorialists  were  not  misled  under 
the  supposition  that  eight  or  ten  miles  of 
ground  would  be  required  for  the  expe- 
riment. In  fact,  it  was  the  opinion  of 
the  engineers  to  whom  the  memorial 
bears  reference,  that  a  single  undulation 
would  be  sufficient  to  try  the  effect  of 
the  system;  and  it  was  also  their  opi- 
nion, that  500/.  would  he  an  ample  sum 
to  expend  on  such  trial,  as  the  undula- 
tion might  he  formed  where  cuttings  or 
embankments  were,  in  any  event,  neces- 
sary. Jt  is  true,  that  Dr.  Dalion  and 
Dr.  Lardner  recommended  a  more  ex- 
tensive trial,  as  being  requisite  to  a  full 
development  of  the  question.;  but  it  can- 
not he  supposed  that  the  sum  of  500/. 
could  be  considered  by  either  of  them 
as  a  sufficient  outlay  for  an  undulating; 
railway  ten  miles  in  length. 

To  meet  the  propositions  of  Dre*. 
Dal  ton  and  Lardner,  however,  Mr.  Ste- 
phenson, remarks  that  8,000/  to  10,000*. 
would  be  the  cost,  —  and  supposing  Jt 
even  to  be  so,« — should  not  the  fact  of 
there  being  a  question  in  Dr.  DaltonTs 
mind  upon  the  subject  as  one  of  the 
most  eminent  and  experienced  philoso- 
phers of  his  day, — and  on  Dr.  Lard*, 
ner's  mind,  as  an  individual  of  most 
eminent  mathematical  attainments,  and 
one  of  the  most  industrious  and  useful 
compilers  of  his  age, — excite  some  feel* 
ing  of  caution  on  the  part  of  all  Board* 
of  Directors,  of  all  engineers,  and  of  all 
railway  subscribers,  before  thousands 
upon  thousands  are  expended  which 
might  possibly,  by  a  few  simple  experi- 
ments, be  avoided  ? 

But  I  have  done, — repeating,  merely, 
my  firm  and  conscientious  opinion,  that 
no  greater  mechanical  error  can  possibly 
be  committed,  than  that  which  an  engfe 
neer  would  he  guilty  of,  in  laying  down 
a  railway  horizontally.  ' lt 

One  word  to  Mr.  Robert  StepherisoiE 
jun.:— I  trust  he  will  believe  me,  wheiifi 
disclaim  any  wish  to  attract  him,  by  this 
communication,  into  further  discussion; 
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f  hare  no  snch  object.    His  report,  pub- 
licly appearing-,  demanded  ray  public  re- 
81y.    I  write  in  Self-defence :  and  in  self- 
efence  I  will  continue  to  write,  unless 
fairly,  dearly,  and  effectually  conquered. 
When  that  takes  place,  I  will,  with  all 
My  heart,  eohfess  the  weakness  of  my 
Cause,  and  sign   honourable  articles  of 
)>eaee  J  but,  until  then, 
I  am,  Sir, 
Your  rerv  faith fnl  servant, 
Richard  Badnall. 

Tarm  Hill,  27th  April,  1835. 

P.S.~~I  ought  to  mention,  that  not 
having  seen  any  number  of  your  Maga- 
zine of  later  date  than  the  28th  M arch, 
I  am  entirely  ignorant  of  the  nature  of 
Any  communioaUMis  which  may  have 
itoee  Appeared. 

Memorial  film  certain  Proprietor*  of  tke 
Lmdm  nmd  iiirmingh**  RmUwtiy,  reddest 
tft  Mrniekettrr,  f  the  B*urd  «f  Directors 
rfihtd  Railway. 

We t  the  undersigned,  being  shareholders  to 
a  considerable  amount  ia  the  London  and 
Birmingham  Railway,  consider  it  our  doty  to 
aebdrit  to  the  Beard  of  Directors  our  opinion 
of  the  propriety  of  aa  immediate  and  effec- 
tive trial  being  made  of  the  merits  of  the 
undulating  railv/ay,  in  order  that  a  correct 
estimate  may  be  formed  of  the  advantages  (if 
any)  which  may  arise  from  its  general  adop- 
tion, or  that  its  inferiority,  to  a  horizontal 
line  of  road,  miay  be  satisfactorily  estab- 
lished. 

We  are  the  more  anxious  that  this  impor- 
tant preliminary  experiment  should  be  made, 
from  the  fact,  that  many  eminent  engineers 
and  scientific  istdrvidnal*,  weU  acquainted 
with  .railways  and  locomotive  power,  have 
expressed  their  decided  opinions  in  favour  of 
the  undulating  tlueory,  and  their  conviction, 
thai  a  great  diminution  of  the  expense  of 
railway  traffic,  and  in  the  original  formation 
of  the  line,  would  result  from  the  adoption  of 
such  principle;  -which  opinions  are  strongly 
corroborated  by  the  issue  of  the  many  ex- 
periments which  have  been,  up  to  this  period, 
carefully  institute,  though  not,  we  conceive, 
upon  that  scale  upon  which  a  decided  judg- 
ment may  be  foruned. 

'  We?  are  also  strowgly  influenced  in  .sub- 
aritting  this  recommendation  to  the  con- 
aieVratfcm  of  thie  Board  of  Directors,  from 
the  trifling  expe  use  (which  is  estimated  not 
to  exceed  SOOi,),  which,  even  in  case  of 
failure,  would  'be  incurred;  and  we  think, 
after  the  diftereri  t  arguments  and  experimental 
results  which  hfive  been  laid  before  the  public 
6*r  this*  subject,  that  a  full  trial  of  its  merits 


would  not  only  be  an  aet  of  prudence  ow  the 
part  of  the  Directors,  as  protectors  of  the 
interests  ef  the  shareholders  ia  general,  bat 
•f  considerable  national  importance,  as  well 
as  a  reasonable  aet  of  justice  to  the  inventor. 
/Signed   by    Shareholders    to    tie 
amount  of  one  hundred  thou- 
sand pounds. 

N.B.-~The  above  memorial  (in  substance, 
if  not  literally  copied)  was  presented  to  the 
Board  of  Directors  at  a  meeting  in  Bir- 
mingham, in  the  month  of  February,  1434, 
accompanied  by  letters  from  Drs.  DaHxmand 
Lardner. 

The  Directors,  in  consequence,  2  believe*  of 
Mr.  R.  Stephenson  jun.'s  Report,  declined 
/to  try  the  experiments ;  and,  although  I  am 
convinced  (which  I  assured  the  Directors) 
that.  Mr.  Stephenson  expressed  a  most  candid 
opinion,  and  was  guided  in  opposition  to  my 
views  solely  by  a  sense  of  public  duty,  yet  I 
cannot  but  deeply  lamenr,  that  even  his 
opinion  (however  deserving  of  respect  his 
Report  might  be)  should  have  so  long  de- 
layed the  final  settlement  of  a  question  upon 
which  so  great  and  so  powerful  a  variety  of 
opinion  exists—*  question,  too,  which,  if 
decided  against  my  system,  could  not  be 
productive  of  any  serious  inconvenience-— 
and  in  .favour  of  it,  would  be  productive  of 
immense  advantage  to  all  new  railway  (pro- 
prietors and  to  the  public  at  large, 

B.B. 

MR.  EXLEY's  NEW  THEORY  OF  PHYSICS. 
~-BEPLY  OF  MR.  £KUT  TO  MR.  jGHJE- 
VERTON. 

Sir, —  Yesterday  evening  I  received 
your  147th  Part  for  April,  when  I  first 
saw  Mr.  Cheverton's  remarks  on  my 
theory,  respecting  which  I  beg  to  present 
a  few  observations. 

We  are  frequently  misled  by  terms ; 
the  most  circumspect  often  wander  on 
this  ground.  Mr.  Cbeverton  has  ex- 
plained, and,  in  his  sense,  I  never  ima- 
gined rhe  theory  *•  mature  ;*  it  would  he 
a  prodigy  for  an  infant  lo  attain  at  once 
the  full  powers  of  manhood ;  the  true 
doctrine  of  the  planetary  motions  was 
not  brought  to  maturity  even  by  New- 
ton himself.  "  Premature  attempt"  was 
understood  by  me  as  •  referring  to  the 
introduction  of  the  theory,  to  its  t>irth, 
its  appearance  in  the  world,  fiat  it  is 
not  allowed  to  he  "«*  present  success- 
ful;" yet  it  isgranted  to  be  in  accordance 
with  a  multitude  of  facts,  and  thejoppo- 
•site  has  not  been  shown,  respecting  one 
eingle  fact :  hence,  thus  far  it  is  success- 
ful^ and  will  go  on  to  maturity. 
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M'Sfr.  Cheverton  remarks,  that,  by  tfdtfpU 
Ihg  exclusively  certain  principles,  and 
iftre  strict  synthetical  method,  reasoning1 
bjptiori,  I  have  excluded  myself  "from 
^he  more  satisfactory  analytical  proof." 
"ttls  is  said  unadvisedly.  A  little  thought 
^would  show,  that  these  principles  are  not 
adopted  arbitrarily,  but  are  themselves 
analytical  deductions,  and,  although 
tbtmed  postulates,  they  are  such  only  in 
a  certain  sense  ;  they  are  not  arbitrary  de- 
mands, but  the  demands  of  nature  herself, 
the  very  results  of  that  *'  more  satisfactory 
Analytical  proof.*'  Mr.  Cheverton  has  in- 
deed well  said,  they  "are  neither  fafteifal 
Jifior  improbable ;  nay,  there  Vs  evetfy 
analogy  in  their  favour."  These  principles 
he  has  criticised  under  six  heads ;  some 
of  the  remarks  are  good,  of  others  I 
cannot  approve ;  but  he  has,  with  great 
propriety,  presented  his  readers  with  the 
postulates  and  their  corollaries. 

The  first  two  heads  relate  to  attrac- 
tion and  Vepulsion.  Mr.  Cheverton 
professes  to  show  what  I  require,  re- 
s peeling-  these  principles;  this  is  done 
neither  rightly  nor  fully :  permit  me  to 
explain  my  own  meaning".  Newton  con. 
sidered  gravity  as  somehow  appended  to 
every  particle 'of  matter,  but  not  as  its 
essential  property,  though  some  of  his 
followers  have  done  so;  this  was  inju- 
dicious. Newton  was  right,  because  we 
cannot  imagine  that  any  thing  can  exist, 
operate,  and  produce  effects,  where  no 
part  of  that  thing  exists.  Since  then  the 
force  called  gravity,  and  matter,  taken 
in  the  Newtonian  sense,  are  totally  dis- 
tinct and  different  things,  we  must  con. 
sider  them  as  appendages  of  each  other. 
Now,  of  the  one,  gravitation,  that  it  really 
exists,  we  have  the  fullest  proof  by  ana. 
lysis — proof  drawn  from  observations  on 
falling  bodies — from  the  moon's  orbicular 
motion,  and  those  of  the  planets  and  other 
satellites — the  perturbations  produced 
by  their  actions  on  each  other  —  the 
tides — the  precession  of  the  equinoxes— 
the  nutation  of  the  earth's  axis— motion 
of  the  aphelion— lunar  inequalities,  &c, 
and  even  from  motions  observed  in  some 
of  the  stars.  Hence  we  are  constrained, 
obliged,  by  the  most  legitimate  rules  of 
philosophy,  to  conclude  that  a  system  of 
gravitating  force  be'ongs,  not  to  the 
whole  body  singly,  as  on.*,  but  to  every, 
the  most  minute  particle,  or  atom,  in  its 
composition.  Analysis  carries  us  upward 
to  the  extended  heavens,  and  downward 


to  the  uneX tended  centres  off  atoms;  pn& 
we  have  the  best  proof  that  can  be,  .♦•  tmy 
more  satisfactory  analytical  proof's  of 
gravitation.  But  analysis  also  shows*. that 
repulsion  exists  near  the.  centre..  Now} 
repulsion  is  not  necessarily  another  ftac* 
—it  may  be  the  same  force  acting  iw  an 
opposite  direction:  hence wehave  ju&ttand 
perfect  right  to  conclude,  that  gravitagfoti 
extends  to  the  centre  of  atoms,  whrie  near 
the  centre  its  direction  is  reversed?  'Bit 
no  just  analysis  has  ever  fairly  brought 
any  philosopher  to  Newton's  solid  atoms; 
or  Other  sorts  of  attraction  or  repulsion* 
had  I  then  admitted  these,  <1  must  have 
rested  on  arbitrary  hypothesis- $•  but  i\oWl 
stand  on  solid  rock,  a*  to  ffce  first  and 
main  postulate,  the  grand  principle.  «t  >* 

The.  third  head  may "pats  f  the  fMtrtk 
states  that  "  the  force  of  attraction  most 
belong  to  something ;"  that,  however,  no 
man  can  affirm  rightly,  till  heteli  as  what 
force  is.  I  f  by  "  something"  he  means  sub* 
stance,  all  that  can  be  affirmed  is,  that  it 
must  either  be  something,  or  must  betong 
to  something ;  wordsare  not  the  thing*  they 
express  ;  often  the  force  of  a  word  has 
produced  error.  Gravitation  exists*  we 
are  sure,  but  whether  as  a  substance* or 
property,  we  know  not ;  1  incline  to  the 
former,  but  by  no  means  decide.  The 
decision  does  not,  cannot  affect  my  theory; 
and  I  stand  equally  distant  from  idealism, 
however  that  question  is  determined. 

The  filth  head  is  clear.  Not  only  the 
author  of  the  theory,  but  nature  herself, 
makes  the  requisition  called  the  second 
postulate ;  to  this,  analysis  conducts  us 
completely.  Hence  all  these  principles 
rest  on  the  basis  of  truth  ;  and  I  have 
consigned  conjectures  to  the  winds,     -•» 

In  the  sixth  head,  Mr.  C.  thinks  the 
distinction  of  atoms  into  two  %vide*y  dif- 
ferent classes  is  not  conformable  to  ana- 
logy ;  my  head  thinks  otherwise,  his 
true,  that  frequently  the  shades  of  diffid- 
ence in  natural  things  are  such  that  we 
cannot  trace  the  separating  line;  inothets 
it  is  barely  distinguishable  ;  ito  some, 
fairly  marked  ;  in  others,  still  more -evi- 
dent; in  some,  it  is. a  broad  line;  0$*n 
there  isaslight  difference  in  some  respect*, 
and  a  very  great  one  in  other  partpoiffeiirm. 
Ju*t  so  the  atoms  of  the  cftmmoti trials 
differ,  by  varioussmallgraidatioilsyfetitfcftn 
force  and  extent  of  the  repulsive^phert : 
the  same  holds  of  the  other  cUssy  whteh 
though  they  possess  precisely  the  saw**  na- 
ture, and  differ  probably  4>ctf  iktltiiiMfee 
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mag  nirnde  of tbeirapheres  of  repulsioin 
yet  a  broad  lino  separates  their,  qaan. 
Uties  of  force  ;  Hut  »l»at  is  of  wore  coo* 
sequence,  phenomena  indicate  this  dis- 
tinction. Philosophers  of  name,  it  is  true, 
hap*  considered  caloric  and  light  as  mere 
qaaektiea?  bnt.they  have  laboured  in  the 
tiarJs^  and  roast  labour  in  the  dark,  while 
tkey,  hold^  these  doctrines.  At  the  same 
time v?  although  I  hare  reckoned  only  two 
©lasses,  as  being  enough,  a*  it  seemed,  for 
my? purpose,  yet  I  think  it  probable  that 
the  electric  fluid,  which  I  have  classed 
with  the  ethereal,  may  form  an  interme- 
diate class,  approaching  that  which  con* 
Statutes  light  and  caloric. 

But  it  is  asserted  respecting  gravitation 
that,  **  in  truth, /the  more. energetic  ele- 
ments have  every  appearance  of  being 
exempt  from  such  control.'*  This  is  said, 
but-not  proved  ;  the  contrary,  is  true.  No 
indication  of  any  other,  force  is  presented 
in  any  phenomena  of  the  heavenly  bodies, 
and  the  voice  of  ail  their  actions  makes 
it  appear  that  gravitation  belongs  to  every 
atom  of  matter. 

.  We  now  find  an  inquiry,  "  Who  shall 
make,  it  an  axiom  that  they  (bodies)  can. 
mot  act  where  they  are  not?''  Answer — 
•Common  sense.  And  in  spite  of  the 
metaphysical  arguments,  a  man  of  com- 
moo  sense  will  not  allow  that  any  thing 
can  aet  where  it  is  not,  and  where  no  part 
of  it  is. 

.  -  But  it  is  stated  that  in  my  theory  "  va- 
rious subsidiary  hypotheses  are  intro- 
duced, for  which  no  reason  can  be  assigned 
but  their  convenience,  and  no  proof  hut 
their  fitness  to  make  facts  and  theory  ac- 
TOrtl  !*':  This  I  am  prepared  to  controvert 
and  disprove.  Difficulties,  indeed — not 
*aty  some  as  stated,  but  many  and  great 
i-NiuMst  have  stood  before  me,  as  every 
one  will  own  who  knows  the  subject :  but 

.  I  have  introduced  my  subsidiary  hypo- 
theses, while  traversing  the  regions  of 
common  physics. -A Ithongh  I  feel  proud 
in  having  overturned  and  swept  away 
the  perplexing,  misguiding,  darkening 
shadows  and  cobwebs  of  a  multitude  of 
hypothetical  principles,  I  do  not,  at  the 
ysamer  ^time,  advocate  the  necessity  of  few 
^)fiNMftp)es  in  nature  ;  but  feel  bound  to 

*  lake  only  such  as  1  find,  one,  two,  or  many. 
Organic  matrer  seems  to  require  only  those 
hStWGt  introduced    as    my  foundation. 

iiIwjmj*'iCOjneUtding  remarks,  it  will  he 
J****,  slated  that  vegetable  life  requires 

^ftOft  pctfttipie*  Arimal  life  another  still 
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higher ;  sense  and  reason  require  different 
principles  :  the  highest  we  know  of  j* 
the  moral  principle,  which  gives  to  man 
a  capacity  for  religion,  and  which  when 
pure,  associates  roan. with  his  great  Autboii 
the  only  Self-Existent  Being,  and  UniverV 
sal  Lord,  who  takes  pleasure  in  the  creaturr 
he  formed  himself,  as  a  father  in  the  ques- 
tions and  answers  of  his  infant  child :  as 
examples,  look  at  Enoch  and  at  Abraham, 
the  friends  of  God.  -  \ 

But  Mr.  Cheverton,  trying  to  mak? 
good  his  point,  gives  what  he  calls  an 
instance  of  a  subsidiary  hypothesis.  \i 
respects  magnetism,  and  is  stated  asia 
quotation,  p.  20,  No.  609,  but  I  cannot 
find  it  in  my  work.  At  page  258,  New 
Theory,  my  .words  are,  "Now  the  mag- 
nitude of  the  spherules,  and  forces  of  the 
atoms  or  particles  which  compose  some 
conducting  bodies,  may  he  such,  that 
they  shall  be  susceptible  of  receiving  and 
retaining  the  impressions  of  the  above- 
mentioned  currents  to  a  certain  depth  oa 
theirsur  faces,  and  be  forced  by  its  pressure 
so  closely  together,  as  to  intercept  its 
deeper  penetration,  and  its  farther  pro* 
gress  in  a  direct  line ;  and  particularly 
this  may  be  the  case  with  iron,  and  ferru- 
ginous bodies."  In  page  425,  reasons 
are  given,  to  show  that  these  conditions 
will  apply  to  but  few  bodies.  N«»  hypo, 
thesis  is  introduced  here.  I  had  estab- 
lished from  observations,  experiments, 
and  just  analytical  reasonings  from  facts, 
that  an  ethereal  current  exists  in  the 
atmosphere,  rising  in  the  equatorial 
regions,  and  gyrating  from  East  to  West 
in  spirals  inclined  towards  the  poles,  and 
entering  the  earth  in  high  latitudes,  and 
thence  finding  its  way  again  to  the  torrid 
zone ;  and  the  cause  of  this  current  is 
assigned.  Now,  few  and  simple  as  my 
principles  are,  it  is  evident  that  the 
circumstance  of  the  differences  in  the  radii 
of  the  spheres  of  repulsion,  would  of  it- 
self furnish  an  endless  variety  of  sorts  of 
atoms;  an  equal  variety  can  be  furnished 
from  the  differences  of  their  absolute 
forces ;  and,  besides,  their  different  and 
varied  combinations  will  produce  a  mul- 
tiplied diversity ;  but  from  the  required 
conditions,  that  the  ethereal  matter  must 
penetrate  the  body,  and  penetrate  it  only 
to  a  limited  depth,  and  that  the  body  must 
be  a  conductor,  &c,  we  cannot  expect 
the  magnetic  properly  to  be  conspicuous 
in  many  .bodies,  nor  in  some  different 
states  and  temperatures  of  the  same  body ; 
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that  it  belongs  to  more  or  fewer  bodies 
must  he  the  result  of  the  wise  appoint, 
mint  of  the  great  Architect,  who  formed 
all  things  according  to  rule,  to  number,, 
weight,  and  measare.  Thus  I  have  as* 
sained  nothing  here,  except  what  the 
theory,  d  priori,  indicates,  and  which 
phenomena  establishes,  unfolding?  all  the 
wonders  of  magnetism !  What !  may  I 
not  employ  my  principles  without  having 
their  legitimate  application  called  a 
fdgrrwd  hypothesis  ? 

1  am  now  called  to  a  new  job,  intro- 
duced thus  ;-~p.  20,  "  Mr.  Exley  has  in- 
vited any  gentleman  to  point  ont  a  single 
f>e«  in  any  department  of  natural  pbtle- 
swpfcy  which  is  not  in  accordance  with 
the  theory  ;  1  wish,  therefore,  to  submit 
a  few  cases,'*  &a  1  was  sincere  and  not 
vaunting  hi  that  invitation,  and  do  express 
it  as  my  desire  and  wish  that  any  kind 
fellow-labourer  in  the  held  of  science 
would  do  so  if  he  can ;  but  the  o*«#  of 
waiving  ihe  proposed  phenomena  cannot 
be  put  on  my  shoulders— it  is  for  the  oppo- 
nent to  show  that  they  are  not  in  accord- 
ance with  the  theory.  However,  as  the 
powers  of  my  theory  explain  them  off- . 
hand,  I  shall  think  it  no  burden,  yet  i  am 
net  legitimately  called  to  perform  the 
work.  The  first  is,  indeed,  already  ex- 
plained in  my  Treatise,  p.  27,  sect*  4, 
where  it  is  shown  how  the  water  expands 
before  reaching  the  freezing  point.  The 
next  respects  the  welding  of  iron  :  it  is 
not  inconsistent  with  the  theory,  but  just 
what  it  suggests,  that  bodies  should  com- 
bine at  one  temperature,  rather  than  at 
another,  as  is  abundantly  shown  in  the 
5th  and  0th  sections.  At  certain  high 
temperatures,  the  atmospberutes,  ex- 
tended and  diffused  by  the  quantity  of 
calorie,  embrace  the  contiguous  atoms* 
and  thus  assist  the  attractions  of  these 
more  powerful  atoms  to  effect  an  union ; 
and  hence  the  wonders  of  chemical  eom- 
druatron  are  unveiled,  and  the  doctrine 
of  definite  proportions  in  all  its  pecu- 
liarities explained,  while  it  remains  ut- 
terly inexplicable  on  any  other  theory. 
Dr>  Turner,  in  his  last  edition,  has  stated 
it  a*  an  ultimate  fact.  In  respect  to  iron, 
we  may  observe  it  is  covered  with  a  sort 
of  varnish  when  at  a  welding  heat ;.  and 
thus  also  glass  or  sealing  wax  may  be 
welded  at  a  proper  temperature.  That  a 
certain  quantity  of  caloric  renders  the 
surfaces  of  many  bodies  slippery,  is  shown 
by.  many  facts  \  I  once  proved  it  by  ac- 


cident, and  wish  not  to  repeat  the  expert* 
ment.  Having  once  occasion  to  take  up  a 
bar  of  iron  about  twenty  lbs.  weight,  its 
end  being  raised  from  the  ground,  and 
not  being  aware  that  it  was  nearly  at  a  red 
heat,  I  grasped  it  tightly,  to  draw  it 
towards  me,  but  my  hand  slipped  off  with; 
a  feeling,  such  as  if  the  bar  bad  been  cold 
oiled  glass :  not  so  the  subsequent  feeling} 
I  plunged  my  hand  into  cold  water, 
which  was  renewed  during  the  day,  a* 
it  got  warm,  and  this  performed  the 
cure,  the  scar  going  off  k  due  time. 
As  to  Prince  Rupert's  drops,  they  are 
now  generally  made  of  black  bottle  glass, 
but  formerly  of  window  glass*  Mnchv 
difference  will  arise  both  from  the  sort  of 
glass  and  the  manufacture  s  yet  the  pro* 
perty  belongs,  in  some  degree,  to  alt 
enamelled  glass.  When  broken  in  a  gbas 
of  water,  it  is  not  surprising  if  the  vessel 
be  not  too  strong,  that  the  nearest  side  is 
broken,  when  we  contemplate  the  sudden 
extrication  and  burst  of  a  large  enclosed 
body  of  ethereal  matter.  That  a  small 
alteration  of  temperature  should  destroy* 
the  magnetism  of  some  bodies,  as  nickel, 
is  no  wonder ;  the  wonder,  if  any,  ie,  that 
a  body,  like  iron,  should  remain  magnetic 
after  such  a  change ;  but  iron  and  nickel 
are  not  the  same  body.  In  hardened 
steel  the  magnetism  ought  to  take  place 
only  in  the  direction  over  which  the 
pointed  magnet  is  drawn,  as  will  appear 
from  pp.  55  and  56,  Lecture  9,  New 
Theory.  Thus  have  I  performed  the 
assigned  task  as  a  matter  of  coodesccnatoa, 
not  of  necessity. 

The  distinction  between  theory  ami 
hypothesis,  (leave  philologists  to  set  fie; 
but  have  great  satisfaction  to  remark, 
that  Mr.  Cheverton**  distinction  confer* 
on  my  system  the  title  of  an  unadulter- 
ated theory;  for  he  observes,  «*the  term 
theory  I  would  apply  to  a  system  whose 
first  principles  arc  ultimate  natural  facts, 
or  truths,  whether  self-evident  or  ana- 
lytically traced  through  a  course  of  ob- 
servation or-  experiment.'1  Such,  pre*  . 
cisely,  are  all  my  principles,  as  is  folly 
shown  above.  Had  I  introduced  New- 
ton's solids  and  vastly  varied  attractions, 
I  should  certainly  have  been  hypothetical  5 
but  now  I  steer  clear  of  the  whirlpools  of 
hypothesis. 

Lastly,  come  the  metaphysical  disqui- 
sitions, with  which  I  shall  not  meddle,  but 
to  clear  myself  of  a  doctrine  wrongly 
imputed  to  met  further  than  this  I  am 
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ao*  implicated  in  the  discussion,  hit 
said,  "  we  have  just  taken  notice  of  Mr. 
Exley's  doctrine  of  power  without  sub- 
stance." Here  1  state  at  once,  i  hold  no 
such  doctrine ;  I  never  did,  it  cannot  be 
inferred  from  any  thing  1  have  said  ;  hut 
rhe^ contrary  may  be  proved,  if  need  be, 
fr^m  the  Treatise  of  Physics  itself.  I 
have  every  where  considered  matter  as  a 
substance,  of  course  a  material  substan.ee> 
really  created,  and  truly  and  positively 
existing.  It  is  allowed  on  all  hands,  that 
what  we  call  force,  power,  or  gravitation, 
k  constantly  at  works  we  are  assured  of 
this  by  the  effects:  now  names  cannot 
alter  things  ;  what  the  thing  is  which  we 
call  by  these  names,  no  human  being 
knows.  I  think,  but  it  is  merely  matter 
of  opinion,  that  what  we  call  by  these 
names*  Is  not  a  property  hut  a  substance ; 
yet  1  rest  nothing  at  all  on  this :  if  it  is 
not  a  substance,  then  {  hold  it  is  the  pro- 
perty of  some  unknown  substance  co-ex- 
tended with  itself.  Which  ever  way  it  \s% 
I  contend  equally  for  a  distinct,  really, 
created,  material  substance  ;  I  hold  no 
"  doctrine  of  power  without  substance;'* 
it  cannot  be  inferred  ftoiu  my  work  or 
from  my  theory.  I  am,  therefore,  fairly 
excused  from  wading  through  Mr. 
Cbeveston*s  metaphysical  remarks  ;  tbey 
apply  not  to  rue  or  to  my  theory. 
And  as  to  Newton's  little  solids  them- 
selves, whoever  admits  them  cannot  con- 
ceive of  them,  but  as  a  power  of  infinite 
resistance,  when  supported  on  the  oppo- 
site, side.  But  perhaps  I  have  already 
extended  my  observations  to  an  undue 
length. 

Thomas  Exiey. 

Bristol,  May  2, 1835. 

£.8. — It  has  been  said»  a  philosopher 
may  be  rich  if  he  please ;  but  I  presume 
not  by  writing  new  theories.  Aware  of 
this,  i  did  not  write  for  gain ;  but  yet 
thought  it  enough  to  give  my  labour.  J 
could  not,  however,  find  a  bookseller  who 
would  undertake  the  work,  but  being 
decided,  printed  a  thousand  copies  at  my 
own  risk,  and  suffered  a  loss  of  501. 
This  did  not  deter  me  from  employing 
my  leisure  hours  for  three  years  to  coin, 
prele  the  application  of  my  theory  to  the 
parity  insulated  but  important  subject  of 
optics ;  and  here,  again,  my  success  ex- 
ceeded my  expectations;  but  to  show 
that  money  was  not  my  object,  1  pub- 
lished the  work  at  such  a  price  as  to 
leave  me  10/.  minas^  should  the  whole  be 


sold,  with  the  exception  of  a  few  oapiai 

for  friends.  Still  I  complain  not,  but 
consider  myself  well  paid  ;  for,  a*  I  shall 
live  in  heaven,  to  I  shall  live  on  earth  as 
long  as  it  endures. 

Ma.  B  ABB AGE  and  hi*  rivals. 
Sir, — In  a  late  somber  of  your  pub* 
Heatton,  1  observe  thai  one  of  your  cor- 
respondents claims  to  be  the  inventor  el 
a  calculating  engine  which  will  perform, 
the  operations  of  Multiplication,  Division, 
and  even  do  sums  in  the  Rule  of  Three* 
As  this  is  a  subject  in  which  I  take  acaa&Vr 
decabie  interest,  I  hope  1  shall  be  excused 
if  I  request  a  'little  more  iiiformaaioa  j 
and  first  I  wish  to  learn  «heibe*  this  is «s 
sei footing  machine,  that  is*  supposing 
that  two  numbers  arc  to  be  multiplied 
together,  is  it  merely  necessary  (o  pat 
the  in  into  their  proper  plajes,  and  having 
adjusted  the  machine  to  multiply,  to  turn 
the  handle  until  it  shall  give  some  signal 
that  the  operation  is  completed  ?  Or  wheOj 
one  number  is  put  in  as  a  multiplicand*  is, 
it  necessary  to  turn  the  handle  as  many 
times  as  the  number  indicated  of  tu* 
multiplier?  The  question  applies  equally 
toi>ivi8ien,and  totheRuJeoi  Three,  whida 
ia  a  combination,  of  the  other  two.  Also, 
can  it  be  applied  to  calculated  tables,  anoV 
if  so,  how  are  its  results  indicated-  f  A 
machine  which  when  once  adjusted  to 
perform  an  operation  requires  an  assist, 
ance  from  the  mind  (even  the  common 
operation  of  counting  the  number  of 
turns  of  the  handle  to  know  when  to  ex,-. 
pect  the  result)  is  open,  to  the  objection, 
of  liability  to  error.  If  one  tmn  he, 
omitted,  an  error  is  induced  into  the  eait 
eolation,  and  an  error  made  by  a  maabin* 
is  the  more  dangerous  because  una*** 
peeled.  I  understand  that  Mr*  Babbage's 
calculating  engine  is  not  liable  to  these 
objections,  and  that  one  great  merit  it, 
that  hs  results  are  the  operation  or*  the 
machine  itself,  and  engraved  upon  copper, 
plate  with  unerring  certainty.  Has  the 
inventor  of  this  new  machine  taken  any 
steps  to  make  it  public,  or  to  secure  the 
patronage  of  Government  B  Matters  of 
this  kind  are  of  great  public  interest,  an4 
many  valuable  inventions  perish  for  want 
of  early  attention.  J  trust,  therefore, you 
will  excuse  my  troubling  you  on  the  sub* 
ject. 

I  remain,  very  truly  yours, 

P.S.C. 
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METROPOLIS   PUR*  ^FT   flfrtettto-^A*!**    COMPANY. 


irrrnopOLfs  pdre  soft  spring-wate* 

COMPANY. 

f *  Ne*  monendi  eausi  pane*  elsedictnros.'*— Cic. 

i  Sir,— An  advertisement  in  this  morning's 
paper  announces,  that  a  bill  for  the  incorpo- 
ration of  the  above  Company  has  been  read 
a  first  time  in  the  Commons. 

The  projectors  of  this  concern  proceed 
upon  the  assumption,  that  the  London  basin 
contains  a  subterranean  lake,  and  an  inex- 
haustible supply  of  water. 
v  The  result  of  four  trials  in  the  manufac- 
tory in  which  I  am  engaged,  namely,  two 
large  wells  and  two  bore-boles,  leads  me  to 
dovbt  the  correctnes  of  the  assumption, 
"that  the  supply   of  water  from  the  main 

Spring  is  INEXHAUSTIBLE." 

For  these  wells  having  been  constructed  at 
different  and  at  distant  periods,  between 
1810  and  the  present  time,  the  supply  of 
water,  though  at  first  abundant  in  each  of 
them,  has  gradually  and  uniformly  dimi- 
nished IN  ALL. 

The  principal  well,  nearly  a  new  one,  ob- 
tains its  supply  from  the  whole  of  the  thick- 
ness of  the  quicksand;  for  the  lower  end  of 
the  bore  pipe,  which  terminates  with  a  ten- 
inch  opening,  is  bored  full  of  holes  for  the 
last  thirty  feet,  and  rests  upon  the  face  of  the 
chalk.  Hence  we  secure  the  fullest  capabi- 
lities of  the  spring  through  the  whole  depth 
of  the  quicksand. 

This  well  was  pumped  for  months,  night 
and  day,  without  intermission ;  and  the  quan- 
tity of  water  yielded  was  so  great,  that  the 
supply  was  considered  to  be  inexhaustible. 

Nevertheless,  after  a  time,  the  spring  grew 
gradually  weaker;  and  during  the  last  sum- 
mer (1834)  the  water  was  repeatedly  drawn 
down  to  the  suction  guard,  which  is  ninety 
feet  from  the  surface,  and  the  engine  was 
obliged  to  sttp  continually,  to  give  time  to 
the  spring  to  replenish  the  well  by  infiltration 
from  the  quicksand  below. 
■  .Many  of  our  largest  manufacturing  esta- 
blishments are  similarly  dependent  upon  the 
deep  springs  for  their  supply  of  water;  and 
therefore  those  who  are  so  circumstanced, 
have  a  right  to  ask  from  what  source  they 
are  to  expect  compensation,  should  this  Pub- 
lic Water  Company  cut  off  their  supply  of 
water,  to  the  complete  destruction  of  their 
property,  by  rendering  useless  their  build- 
ings, plant,  and  utensils,  and  utterly  annihi- 
lating their  trade,  for  want  of  the  necessary 
supply  of  water  to  keep  tbem  going. 

It  must  be  borne  in  mind,  that,  to  render 
this  new  speculation  available  to  the  share- 
holders, the  quantity  of  water  to  be  raised 
must  necessarily  be  enormous  as  well  as  in- 
cessant; and  when  it  is  mentioned,  that  after 
some  hours'  pumping  at  one  of  the  wells 


under  my  cMsldi^wW,  rVWwers  the  water 
considerably  in  another  wpll  three  mile&dis* 
tant  in  a  direct  line,  and.  that  it  requires 
nearly  double  the  time  for  the  pumps  to 
stand  still  in  the  first  well  before  toe  other 
recovers  its  level— I  trust  it  will  be  admitted 
that  the  assumption  of  an  inexhaustible 
supply  requires  some  further  elucidation; 
and  it  is  to  be  hoped,  that  before  the  legisla- 
ture give  their  sanction  to  such  an  experi- 
ment, they  will  obtain  satisfactory  proofthat 
they  do  not  hazard  thereby  the  supply  essen- 
tia! to  the  existence  of  many  of  the  most  ex- 
tensive establishments  in  and  about  the  me- 
tropolis, and  involving  Hundreds  of  thousands 
of  pounds  of  capital  irrevocably  and  irreme- 
diably sunk. 

I  remain,  Sir, 

Your  very  obedient  servant, 


London,  May  4,  1835. 


A  Manueactueer. 


P.  S.  —  Many  private  individuals  have 
bored  holes  for  their  domestic  use.  A  very 
trifling  diminution  of  the  present  height  of 
the  level  of  the  main  spring  will  render  these 
holes  useless,  because  the  bore-holes  being 
small,  their  pumps  could  not  be  lowered  to 
follow  the  water  without  considerable  ex- 
pense. Though  the  public  may  not  be  aware 
of  the  fact,  this  is  a  question  in  which  every 
housekeeper  in  and  about  London  is  person* 
ally  interested. 


weather  wisdom. 
Sir, — Tn  the  Number  of  your  Maga- 
zine for  January  24, 1835,  a  correspond- 
ent inquires  after  some  old  verses  on 
the  weather,  one  stanza  of  which,  he 
says,  is  "  if  Mae  the  morning  sky  ap- 
pear,*1 &c.  I  am  now  happy  to  be  able 
to  supply  them  from  a  Perpetual  Alma- 
nack, which  was  published  at  Salisbury 
as  far  back  as  1777. 

I  am,  Sir, 

An  Occasional  Reader. 

March  28,  1825. 

If  you'd  be  weather-wise,  attend 
The  plain  Instructions  of  a  friend, 
Who  will  with  certain  aims  explain 
Which  promise  snow,  or  bail,  or  rain  :     • 
By  which  you  may,  with  prudent  care,    •'     * ' 
Against  a  stormy  day  p  epare. 
Since  various  tokens  bounteous  Heare,n 
For  mankind's  use  hatii  kindly  given,  '• 

Contemplate  with  curious  eye,  '«  'i 

And  study  bow  to  read  the  sky*  .  •> 

If  blue  the  morning  sky  appear,  ■  •  * 

The  day  will  he  «eren*  and  clear ;  ■•.  J> 
But  if  red  clouds  wirb  black  prevail, 

Expect  a  storm  of  rain  or  hail  '  vJ<r 
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-*  .••   Wb*W«Ube.oiooivnt$br*sJlTer  queen, 
,.     Is  hid  bj  clt\ud»  of  darkish  green, 
**     And  start, , fort  seen,  appear  to  Irtw'r, 
*"     Depend  ybn'll  bkf*  a  heavy  ebow'r.  • 

If  in  the  sun  or  moon  appear 
- "-     Black  spots,  altbotxftb  the  sky  i»  clear, 
:,.     Be  sure  »  storm  is  very  near  i 
3  j#  ,A»<t  if  Jhe  beauteous  rainbow'*  seen, 

Where  imld  weather  is  serene, 
«  n'  Bleak  winds  will  quickly  change  the  scans. 

If  a  prodigious  cloud  yon  spy, 
-"^"Pase  qnickly  on,  tlioaph  very  high ; 
l£   ,THtt  wind  will  bringr  a  stoim  of  rain, 
_r  .  And  blow  a  dreadful  barricane. 

-   When  f  be  sun's  Learns  are  broad  and  red, 
. ,  ,  Some  boisterous  weather  you  may  dread. 

Whene'er  the  evening  is  serene, 
.  And  in  the  east  the  rainbow's  seen, 
The  following  morning  will  be  fine, 
And  tbe  bright  sun  unclouded  shine. 

When  flashing  quickly  throngh  tbe  sky 
You  see  tbe  forked  lightnings  fly, 
And  cannot  yet  the  thunder  bear, 
Expect  fine  weather  to  appear. 

When  in  a  clear,  but  wintry,  night, 
Tbe  stars  are  twinkling  large  and  bright, 
And  the  black  clouds  in  fleece  are  lost, 
Depend  you're  ihreaten'd  with  a  frost. 

When  winds  irregularly  blow, 
And  dingy  clouds  pass  to  and  fro, 
You  may  expect  a  deal  of  snow  ; 
And  if  you  find  no  morning  dew, 
Be  sure  cold  weather  will  ensue. 

If  round  tbe  moon  a  circle's  seen 
Of  whire,  and  all  tbe  sky's  serene, 
Tbe  following,  day  you  may  divine 
,  Will  surely  prove  exceeding  fine. 

Whene'er  in  autumn,  or  in  spring, 
A  mist  the  moon  doth  with  it  bring, 
At  noon  the  sun  will  bright  appear — 
The  ev'ning  be  serene  and  clear. 

In  winter,  store  of  rain  and  snow 
A  sprfug  and  summer  fine  foreshow ; 
But  if  too  mild  tbe  winter's  found, 
Diseases  will  in  spring  abound. 


THE  PNEUMATIC   RAILWAY. 

Sir,— In  noticing  the  remarks  which 
you  have  hazarded  upon  the  Pneumatic 
jlailway  in  your612th  number,  I  will  not 
dwell  particularly  on  the  obvious  charge 
to  which  you  have  subjected  yourself, 
of  gross  ignorance  or  of  unprovoked 
malevolence,  and  will  only  stop  for  a 
moment  to  admire  the  temerity  of  the 
Editor  of  the  Mechanics'  Magazine,  in 
opposing  his  opinion  to  the  opinions  of 
two  of  the  most  eminent  men  of  science 
in  England.  Such  a  display  of  igno- 
rance may  have  been  made  to  gratify 
malevolence,  or  malevolence  may  have 
induced  the  display.  When  you  an- 
nounced in  a  previous  number,  that 
the  pneumatic  railway  should  have 
•' full  justice  "  done  to  it,  Mr.  Hosking, 
who  is  professionally  interested  in  that 


railway,  wrote  to  yon,  offering  to  atow> 
you  our  working  model,  and  to  afford 
you  such  information,  as  would  enable 
yon  fully  to  comprehend  the  system  to 
which  you  had  promised  to  do  "full 
justice."  I  also  informed  you  that,  for 
reasons  which  I  then  assigned,  all 
the  details  of  the  system  could  not  yet 
be  published.  In  your  answer  to  Mr. 
Hosking,  you  declined  his  offer,  believ- 
ing, as  you  said,  that  you  were  already 
in  possession  of, every  information  requi- 
site to  enable  you  to  form  a  sufficiently 
accurate  estimate  of  the  merits  of  the 
scheme.  If  you  really  possessed  gucji 
infaofiatiom  you  certainly  have  not  gives 
your  readers  the  benefit  of  it. 

Your  great  objection  to  the  pneumatic 
railway,  is  founded  on  Pa  pin's  supposed 
failure  in  his  experiments  to  which  you 
have  referred.  1  think  that  you  ought, 
in  candour,  to  have  given  credit  to  the 
source  from  which  you  have  derived  your 
information,  —  *•  Encyclopaedia  Britan- 
nica,w  vol.  xiv.  p.  719.  Many  of  the 
theories  on  the  science  of  pneumatics, 
which  were  advocated  in  the  older  and 
sometimes  even  in  modern  works,  are 
shown  by  practice  to  have  been  founded 
in  error,  and  are,  consequently,  at  this 
day,  abandoned  by  all  scientific  men  who 
are  really  well  informed. 

What  Papin  •  proposed  to  do,  and 
failed  in  effecting,  through  the  imperfec- 
tion of  his  means,  most  probably,  is  now 
constantly  done,  and  with  tbe  utmost 
efficiency.  Mr.  Hague,  the  ingenious* 
engineer  of  Cable-street,  has  succeeded 
in  applying  the  principle  suggested  by 
Papin,  and  is  daily  constructing  engines 
which  communicate  their  power  by  the. 
rarefaction  of  the  air  in  close  tubes,  and 
tubes  of  small  diameter,  too,  to  distances: 
of  three,  four,  five,  six,  and  even  seven, 
miles!  At  the  mines  of  Mr*  Brown, 
near  Manchester,  Mr.  Hague  has  erected 
four  sets  of  apparatus,  all  of  which  are 
worked  by  one  steam-engine  of  seventy* 
horse  power,  and  one  of  the  to  being  at  a 
distance  of  three  miles  from  it.  Mr. 
Hague  has  assured  me,  and  you,  or  any 
of  your  readers,  will  find  it  on  inquiry, 
to  be  strictly  correct,  that,  notwithstand- 
ing the  smallness  of  the  tubes  through 
wfiich  the  transmission  is  made,  and  the 
consequent  great  extent  of  rubbing  sur- 
face in  them,  together  with  the  number- 
less flexures  with  which  they  are  laid, 
the  whole  power  of  the  engine  is  trans* 
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tmitii  A)  tis  work*  and  this  at  a.  degree 
of  rarefaction  equal  to  a  column  of  from 
seven  to  ten  ioch*s  of  mercury  !  In  fact, 
the  mercury  is,  in  these  works,  found  to. 
stand  at  exactly  tbe  same  point  at  both 
ends  of  the  same  tube,  and  the  trans- 
mission of  the  impulse  through  the 
longest  of  them,  which  I  have  already, 
said,  is  three  miles  long,  is  so  nearly  in- 
stantaneous, as  to  render  it  difficult,  if 
not.  impossible,  to  detect  the  difference 
in  time*  This,  however,  is  not  a  singu- 
lar instance.  Mr.  Hague  hast  erected 
similar  machinery  upon  the  same  prin- 
ciple, and  acting  in  the  same  manner  at 
long  distances,  in  Cornwall  and  tn  other 
parts  of  England.  One  set  of  hU  appa- 
ratus lias  been  in  operation  in  the  works 
of  Mr.  Foster,  at  Stourbridge,  for  the 
last  six  years,  and  without  requiring  any 
important  repair  throughout  that  period. 
Not  less  than  a  dozen  establishments  in 
Holland,  and  as  many  as  fifty  in  various 
parts,  of  Mexico  and  South  America, 
will  testify  10  the  successful  application 
by  Mr,  Hague,  of  the  means  which  Pa- 
pan  attempted  to  use,  and  failed  in  ef- 
fecting. The  first  mover,  I  may  add,  is 
sometimes  wind,  sometimes  water,  and 
sometimes  steam. 

<  Now  I  do  not  know  whether  it  was 
through  ignorance  or  malevolence  that 
Mr,  Hague  was  opposed,  but  he  had  to 
struggle  for  many  years  against  one  or 
the  other,  or  it  may  be  both,  to  procure 
the  adoption  of  his  mode  of  communi- 
cating power  to  a  distance  by  the  rare- 
faction of  air  within  tubes.  He  had,  as  I 
have*  to  contend  against  the  influence  of 
qmd  names,  who  can  quote  exploded  fal- 
lacies, the  illrwill  of  thwarted  officials* 
and  the  opposition  of  interested  machi- 
nists who  procure  themselves  to  be 
thought  mechanical  philosophers  J 

Your  other  case  from  the  "  Encyclo- 
paedia Britannica' —that  of  the  attempt 
to  force  air  through  a  tube  to  form  a 
blast  at  the  Eagle  Foundry  in,  Wales — is 
not  in  point,  as  that  was  to  act  upon  a 
plenum,  and  not  with  a  vacuum,  as  in 
the  case  in  question ;  but  it  is  disposed 
of,  nevertheless,  by  what  1  have  yet  to 
call  your  attention  to. 

You  state  that  **  the  grand  difficulty 
to  be  overcome"  is  tbe  "  difficulty  of  act- 
ing on  a  column  of  any  considerable 
length,  of  so  thin,  subtle,  and  elastic, 
a  fluid  as  air."  Tbe  practice  of  Mr. 
Hague's  apparatus*  above  refe/red  to, 


clearly  peeve*  ttat  ne  difficulty  exists  jn 
acting  upon  it  to  a  much  greater  extent, 
and  under  much  more  disadvantageous 
circumstances,  than  the  pneumatic  sys- 
tem of  railway  requires  or  imposes  by 
rarefaction  j   andt  the  practice  of   gas-   . 
lighting  as  clearly  proves  that  a  column 
of  considerable  length,  of  a  thinner,  more. 
subtle,  and  more  elastic  fluid  than  air   r 
can  be  acted  upon  to  any  extent,  and.~(Q,M* 
any  effect  that  may   be  require^.   ,  To   , 
any  of  your  reader*  who  think  for  them-  . '. 
selves,  the  fallacy— -not  to  say  falsehood 
of  your  assertions,  if  they  reflect  at 
all  upon  what  is  constantly  before  their^. 
eyes,  must  have  been  sufficiently  obvious. 
It   will   be  within   the    recollection    of  . 
many,  and  may  be  known  to  all,  that, 
when  gas-lighting  was  first  proposed  for 
general  application,  it  was  declared  by 
the    pseudo-philosophers,    aiuj.    Editors 
of  Mechanics'  Magazines  of  the  day-  to 
be  impracticable,  because  of  the  diffi- 
culty of  passing  so.  "thin,  subtle,   and 
elastic  fluid"  as  gaa  in  sufficient  quan- 
tity, and  with  sufficient  velocity  through 
tubes  ;  as  it  was  asserted  that  the  mains 
must  be  so  large  and  costly  as  to  make  the 
application  unprovable,  even  if  it  were 
practicable.     But  during  the  last  twenty- 
four  hours  in  London  alone  some  mil- 
lions of  cubic    feet   of  gas   have  been 
passed  through  mains  and  pipes  of  small    . 
diameter,  at  a  distance  oi  many  miles  . , 
from  the  works  at  which  it  is  produced, 
with  the  greatest  required  velocity, under   ; 
a  pressure  at  the  works  of — what  im- 
mense force  do  you  suppose,  reader?  a 
column  of,  upon  an  average,  two  inches   ; 
of  water !     1  need  hardly  refer  you  from 
London  to  Birmingham,  but  that  this 
latter  affords. a  striking  popular  example 
of  the  practice  of  passing  gas  through 
tubes  fox  long  distances*    Birmingham 
is  Lighted  with  gas  brought  from  Wesjj,,  . 
Bromwtch,  a  distance  of  seven  miles* 
in  mains ;  and  the  "  wip,  subtle,  an<£ 
elastic  fluid"  is  ejected  at  Birmingham, 
with  nearly  the  same  force  as  that  wbifli^ 
is  applied  to  it  at  West  Bromwicb. 

Now  what  shall  be  said  of  the  erudi- 
tion of  the  editor  of  a  scientific  journal* 
who  is  ignorant  of  the  facts  herein  ref- 
lated ?  And  what  shall  be  said  of  h,if 
candour  and  honesty,  if  informed,  of 
them  he  make  a  garbled  mis-statement 
to  repress  the  enterprise,  and  injure  the. 
property  of  one  who  has  not  called  uppa 
the  public  to  aid  him  in  mattering  ajjp^  . 
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exemplifying  a  useful  mvention  ;  bat 
has,  at  ait  own  coat,  and  by  bis  own  ex* 
ertions,  matured  and  exemplified  that 
which  many  of  the  wisest,  noblest,  and 
worthiest  in  England  have  already  re- 
cognised as  useful  and  valuable  1 

Having  thus  given  your  readers  an 
opportunity  of  judging  between  us  upon 
those  matters  on  which  you  appear  to 
apeak  with  authority  by  quoting  in* 
stances,  1  am  quite  willing  to  trust  to 
their  candour  and  general  good  sense  not 
to  receive  your  dictum  upon  the  details 
of  the  pneumatic  system  of  railway,  of 
which  you  declined  the  proffered  infor- 
mation, and  about  which  I  may  assure! 
them  you  are  totally  ignorant  y  for,  in. 
deed,  I  believe  that,  by  the  time  they 
have  read  thus  far,  they' will  conclude  it 
to  be  possible  that  Professor  Faraday 
and  Dr.  Lardner  may  have  formed  as 
correct  an  opinion  of  a  matter  they  havo 
inquired  into,  as  the  editor  of  the  Me- 
chanics'  Magazine  of  thai,  of  the  princi- 
ples and  practice  of  which  he  »  alike 
ignorant. 

I  am,  Sir, 
Your  obedient  servant, 

HjSNar  Pinkos: 

Remarks. 
Mr.  Pinkus  is  pleased  to  admire  the 
"temerity  of  the  Editor  of  the  Mechanics* 
Magazine,  in  opposing  his  opinion  to  the 
opinions  of  two  of  the  most  eminent  men 
of  science  in  England,"  Professor  Paraday 
and  Dr.  Lardner.  Bot  one-half,  at  least, 
of  this  admiration  might  very  well  have 
been  spared.  Professor  Faraday's  is  no 
more  an  opinion  to  favour  of  Mr.  Pinkos** 
scheme  than  is  ours,  it  amounts  merely 
to  this,  that  if  you  produce  a  vacuum,  or 
partial  vacuum,  on  one  side  of  an  air- 
tight  diaphragm  or  piston  inserted  in  a 
bellow  cylinder,  yon  will  obtain  a  cor- 
responding pressure  Ion  the  other— 4  po- 
sition which  no  one  acquainted  with  the 
irst  lines  of  science  can  contest.  Bat 
whether  this  principle  of  obtaining  power 
can  be  turned  to  any  profitable  account—* 
which  is  the  whole  matter  in  dispute— 
the  Professor  does  not  say-— indeed,  he 
expressly  declines  saying.  Dr.  Lardner, 
to  be  sore,  is  not  so  scrupulous — he  sub- 
scribes very  unreservedly  to  all  Mr. 
Pinkos's  odd  notions  on  the  subject ;  but 
though  we  hold  Dr.  Lardner' s  acquire- 
ments in  considerable  respect,  and  his 
tetania  in  still  more  (talents  equal,  pro- 


bably, to  the  achievement  tfan?de£rc* 
of  distinction,  if  they  were  but  under  the 
guidance  of  a  little  more  discretion),  wo 
must  be  permitted  to  say,  that  his  autho- 
rity, as  a  man  of  science,  is  not  jut  yet 
of  so  overtopping  a  description  that  it 
should  be  considered  **  temerity'*  in  os  to 
differ  from  him  ;  indeed,  if  coupled  witb 
many  more  such  opinions  as  the  presenty 
it  will  never  be  worth  any  thing'. 

Mr.  Pinkos  states  truly,  that  we  de- 
clined Mr.  Hoskiiig's  offer  of  a  personal 
expfenatioo,  on  the  ground  that  **wc 
were  already  in  possession  of  ewwy  in- 
fer ma  lion  requisite  to  enable  us  to  ton*, 
a  santcieatry  accurate  estimate  of  the 
merits  of  the  scheme;"  but  he  adds,  not 
quite  so  truly,  **  if  you  really  possessed 
such  information,  yea  certainly  have  not 
siren  your  readers  the  benefit  of  k.^ 
The  informatfOA  which  we  possessed, and 
gave  our  readers  the  benefit  of,  consisted, 
1st.  of  Mr.  Pinkos'*  own  Prospectus  of 
bis  scheme ;  2J,  Dr.  Lardner*s  elaborate 
commentary  npon  it;  3d,  The  Profes- 
sional Director,  Mr.  Hoskmg's,  explana- 
tory letter  to  Professor  Faraday;  and  4th, 
Professor  Faraday's  reply.  Now,  not  only 
are  these  the  very  documents  referred  to 
in  the  advertisements  of  the  *  National 
Pneumatic  Railway  Association,"  for 
evidence  of  the  «  practicability  and  effi- 
ciency of  the  pneumatic  system,'*  but  they 
comprehend  the  whole  of  the  information, 
neither  more  nor  less,  which  has  yes 
been  given  to  the  public  on  the  subject.1 
If,  therefore,  we  have  foiled  to  furnish 
our  readers  witb  information  enough  on 
which  to  form  a  "sufficiently  accurate 
estimate  of  the  merits  of  the  scheme,** 
the  fault  lies  not  witb  us,  but  with  Mr. 
Pinkus  himself  and  bis  friends ;  and  it 
follows,  too,  of  necessity,  that  they  most 
be  practising  a  very  considerable  impost 
tion  on  the  public,  in  opening'  a  sub- 
scription for  200,000*.,  on  the  strength 
of  documents,  from  which,  according  to 
this  view  of  the  case,  no  "  accurate  esti- 
mate "  of  its  merits  can  be  formed ! 
Which  born-  of  the  dilemma  would  Mr. 
Pinkus  be  pleased  to  prefer  ? 

But  "  I  also  informed  you,"  says  Mr. 
Pinkus,  "  that,  for  reasons  which  f  have 
assigned,  all  the  details  of  the  system 
could  not  yet  be  published."  Yes,  Mr. 
Pinkus  did  say  something  of  this  sort ; 
but,  on  the  very  same  morning,  adver- 
tisements were  to  be  seen  in  most  of  the 
newspapers,  soliciting   subscriptions  to 
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ttofr^Kational  Pneumatic  Railway*  As- 
sociation," on  the  credit  of  the  Pro* 
specms  as  it  stood,  and  of  the  opi- 
nions of  Prof.  Faraday  and  Dr.  Lardner. 
Was  it  not  high  time,  then,  to  investi- 
gate the  worth  of  those  documents  ?  Mr* 
Pinkus  won  Id  have  liked  the  money  to 
be  subscribed  first,  and  the  investigation 
to  come  afterwards :  but  this,  though  a 
very  pleasant  course  of  proceeding  for 
Mr.  Pinkus,  was  not  that  which  our  duty 
to  the  public  seemed  to  prescribe  to  us. 
Neither  could  we  seriously  believe  that 
there  were  any  "  details  of  the  system  ** 
remaining  "  to  be  published1'  which  it 
was  worth  waiting  for.  We  looked  on 
Mr.  Pinkus's  representation  to  this  effect 
as  a  mere  feint  to  cover  the* extreme 
weakness  of  his  case  as  it  stood.  Dr. 
Lardner  commences  bis  opinion  by  star- 
ting, "  I  have  r**ad  the  specification  of 
the  patent  for  the  pneumatic  railway," 
and  after  the  specification,  as  every  one 
knows,  there  can  come  nothing  material, 
without  knocking  up  the  patent. 
.  Mr.  Pinkus  admits  that. our  statement, 
with  respect  to  the  failure  of  Papin's  si- 
milar project,  is  correct ;  but  he  deems 
us  wanting  "  in  candour  "  in  not  stating 
that  we  derived  our  information  on  this 
head  from  the  "  Encyclopaedia  Britan- 
nica."  Jf  we  had  really  derived  our  in- 
formation from  the  "  Encyclopaedia  Bri- 
tannica,"  we  should  not  have  been  at  all 
ashamed  to  acknowledge  the  obligation  ; 
it  is  as  capital  authority  as  one  can  quote 
on  scientific,  as  well  as  most  other  sub- 
jects; and  had  Mr.  Pinkus  but  read,  with 
due  attention,  those  articles  in  it  which 
are  suitable  to  his  case,  we  might  never 
have  been  troubled  with  his  scheme,  or 
with  his  impertinences  in  defence  of  it. 
f  We  would  refer  him,  in  particular,  to 
the  articles,  Elements  (of  physics),  Ex- 
periment, Modesty,  Probity,  and 
Truth.)  But  it  so  happens  that  Mr. 
Pinkus  is  quite  mistaken  in  his  conjec- 
ture ;  lie  must,  therefore,  guess  again. 

Although  we  did  not  give  our  autho- 
rity for  the  case  of  Papin,  —  not  con- 
ceiving any  authority  to  be  necessary  for 
a  case  so  well  known, — we  gave  it,  at 
least,  entire,  and  ungarhled.  We  did 
not  mention  the  trial  only  which  Papin 
made,  and  conceal  its  failure.  We  left 
it  to  the  candour-loving  Mr.  Pinkus  and 
his  favourite  referre,  Dr.  Lardner,  to  deal 
with  truth  after  that  very  candid  and  ho- 
nourable fashioo.  .. 


Mr.:  Pmkus  aster*; rthat  wha*;<*  Pav 
pin  proposed  *  to  do,  and  ratted  ,-ut 
effecting,"  is "  •  V  now,  constantly  don** 
and  with  the  utmost  efficiency,"  by  Mt» 
Hague ;  and  he  cites  instances  by  dosetr* 
and  fifties,  in  which  Mr.  Hutoas  '(yawned 
pneumatic  engines  that  *  comtBaaicejft 
their  power  by  the  rarefaction  nfnthe*Ja\ 
in  close  tubes,  and  tubes  of  stnalMiame* 
ter,  too,  to  distances  of  three* 'Jbor?.4blA 
six,  and  even  seven  miles;"  MuPo4i 
farther  pleased  to  take  it  for  gtifuittii 
that  we  were  "  ignorant "  of  these  iacft, 
and.  to  call  on  the  public  to  mark  the 
prodigious  want  of  .*•  erudition  "  whitk 
this  displays.  We  presume,  howeae?, 
that  it  will  be  received  as  a  sufficient 
proof  that  Mr.  Hague's  pneumatic  appa- 
ratus was  not  so  wholly  unknown  to  ma 
as  Mr.  Pinkus  imagines*  that  we  actually 
described  it  in  our  pages  several  yearn 
ago.  (See  vol.  x.  p.  51.)  We  freely 
admit  that  we  were  not  aware  of  its 
having  been  since  applied  in  so  many 
instances,  or  on  so  extensive  a  scale,-** 
Mr.  Pinkus  represents;  but  we  must,  in 
defence  of  our  "  erudition,"  observe,  that 
most  of  the  facts  mentioned  by  Mr.  Pin- 
kus are,  probably,  as  new  to  the  gene- 
rality of  the  scientific  world,  as  they  ails 
to  us.  We  have  never  met  with  them 
before  in  any  record  of  the  progress:  of 
the  arts,  and  do  not  believe  tb<*y  h*v* 
been  ever  before  published.  JMfo  fiaft- 
bage  had  evidently  no  knowledge  of 
them,  when  writing  his  "Economy  of 
Machinery  and  Manufactures \\  (OCdsu 
speaking  /of  the  possibility  of  conveying 
mechanical  power  to  a  distmce,  by  tile 
rarefaction  of  air  in  tubes,  of  wowh  lie 
expresses  great  doubts,  the  only  analogous 
instance  he  gives,  is  that  of  the  Royal 
Mint,  where  all  the  coining- presses  4u 
one  room  are  worked  by  a  pneumatic  ap- 
paratus, on  a  similar  principle  to  <jMlr» 
Hague's,  constructed  by  Messrs.  BoUen 
and  Watt.  Neither  does  Dr.  L*«dJttr 
appear  to  have  been  any  better  informed 
with  respect  to  Mr.  Hague's  perform- 
ances, since  he  never  once  aUudea  dto 
them,  in  his  Opinion  in  favour  ofntfce 
Pinkus  scheme,  though  they  would  tare 
figured  there  to  .infinitely  greater  attaasn- 
tage  than)  his  partial  citation  of  Papw's 
case.    .  i    •         unwt 

We  should- like  to  have  better tattftfr* 
riiy  than  Mr.  PinkusV  for  rafc^oAtr. 
Hague  has  done ;  but  even  supposing  **e 
statement*  ob  the  sujaj«k JauttepnaiQ*!- 
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luff  fcttetfto  b*v*U*v^e£tly  correct,  Uiey 
4ttH  a*ery,  very  peat  way  sbort  of  estab^ 
Hghtog  *•»  pweticabHtiy  of  the.  pneuma- 
4*ra»l.way*cfbemej  The  tubes  on  which 
<MnHa0ir  operates,  are,  as  Mr.  Pinkus 
ta*iav<'(^re tube*,'' dose  at  both  ends; 
efteyttfervery  Smaaltubes,  too,  (Mr.  Pin- 
JroVa/ttotioathat the smallness  is  a disad- 
4Mnmjte4  w  but  another  proof  of  his  igno- 
JWfte,^  .and: no  greater  exhaustion  is 
Veqaired  to  be  effected  at  any  one  time, 
lha»  is  equivalent  to  the  quantity  of  at- 
Alospbericiatr  admitted  at  each  downward 
stroke  of  the  piston  or  pistons,  kept  in 
ftttion.  Once. exhausted,  they  are  (sob. 
Jeet  to  the  exception  just  stated)  always 
4K)iausted.  To  infer  from  so  limited  an 
-tmhausting  action  as  this,  that  it  would  be 
equally  practicable  to  exhaust  pipes  of  nine 
dqaare  feet  in  area,  and  five  miles  long 
•fair.  PinkoVs  proportions!)  and  that 
not  once,  nor  twice,  nor  thrice,  a  day, 
felt  as  many  times  a  day  as  there  were 
carriages  sent  along  the  line,  is  just  as 
'Seasonable  as  it  would  be  to  infer  from 
the  force  of  A  Id  gate  pump,  the  possibi- 
lity of  pumping  up  the  great  Atlantic. 

The  analogy  between  the  transmission 
-of  gas  and  the  transmission  of  heavily 
-laden  carriages  through  tubes  (or  a-top 
f of  them)  is,  if  possible,  still  more  fanciful 
*and  remote.  It  would  be  a  waste  of 
swords,  however,  to  reason  about  it ;  there 
.  ia  manifestly  no  analogy  whatever. 

We  said,  and  we  still  maintain,  that 
I  while  the  hempen  ropes  by  which  the 
•tationary  engines  on  railways  are  now 
^worked  will  do  any  work  (within  tbe 
limits  of  their  strength)  that  is  assigned 
sto  tbcm,  •*  Mr.  Pinkus  s  aereal  substitute 
itoujd  not  be  worked  at  all."  What  is 
i*he  utmost  in  the  way  of  rarefaction 
*  which  the  stationary  steam-engines  on 
-fir.  Pinkus's  plan  could  accomplish? 
^Perhaps  a  third,  or  possibly  half,  of  a 
iivaeuum;  any  thing  approaching  to  an 
i**tire  vacuum  (such  is  the  extreme  ex- 
<  pansibility  of  air)  is  admitted  on  all 
-rands  to  be  out  of  the  question.  Dr. 
cLardner  says,  that  a  vacuum  of  one  fif- 
i«*enth,  2=  to  a  fall  of  two  miles  in  a  ba~ 
sttmetrte  gauge,  would  suffice  for  all 
-•working  purposes.  But  be  the  degree  of 
I'vuquum  required  in  the  railway  tube  or 
tunnel  what  it  may — a  half,  a  third,  or  a 
-*fifaeuib****tt  is  certain  that  it  will  require 
.^complete  vacuum  in  the  steam  cylinder 
MO  produce  it  la  any  event,  and  under 
«nati>  idrooastances,  a   complete  vacuum 


must  be  employed  to  prod uee-*  very  jmsxv 
tial  one.  Now,  exactly  in  proportion  to 
the  degiee  of  vacuum  produced  in  the 
railway  tubes,  must  its  working  capabili- 
ties be.  If,  as  our  intelligent  correspond- 
ent, Mr.  Berry,  bus  pointed  out,  (s«*e  last 
No.,  p.  89.)  the  exhaustion  is  carried  no 
further  than  Dr.  Lardner  proposes,  that 
is,  a  fifteenth,  then  will  the  carriage  be 
propelled  no  further  than  a  fifteenth  of 
the  entire  length  of  the  tube ;  or,  if  the 
exhaustion  is  pushed  as  high  as  a  third, 
or  a  half,  there  will  still  be  two-thirds,  or 
a  half,  of  the  distance  left  untraversed. 
instead  of  the  railway  carriages  accom- 
plishing five  miles  at  a  time,  as,  according 
to  Mr.  Pinkus's  calculations,  they  ought 
to  do,  they  would  be  found  sticking  fast 
at  one,  two,  and  three.  You  may  multi- 
ply the  number  of  stationary  engines  as 
much  as  you  please,  the  result  would 
still  be  the  same ;  the  impulsive  or  effi- 
cient power  obtained  would  always  be 
something  less  than  the  steam  power  em- 
ployed to  produce  it.  Nothing,  in  faet, 
short  of  exhausting  the  tunnel  completely, 
every  time  a  load  was  passed  over  it, 
could  suffice  to  realize  Mr.  Pinkus's 
scheme,  and  that— -within  economical  li- 
mits, at  least — is  a  physical  impossibility. 
We  laughed  at  the  peculiar  claim  set 
up  by  Mr.  Pinkus.  to  the  "  power  of  sur- 
mounting acclivities;*'  but  we  .gather 
from  some  communications  which  have 
been  addressed  to  us  on  this  point,  that 
we  had  not  pointed  out  with  sufficient 
clearness  in  what  its  absurdity  consists. 
Let  us  revert  to  it,  then,  for  a  moment, 
before  we  take  our  leave  of  the  subject. 
"  The  first  striking  feature  in  this,  the 
pneumatic  system  of  railway,"  says  Mr. 
Piukus,  in  his  Prospectus,  "  is  the  power 
it  possesses  of  overcoming  acclivities 
insurmountable  by  the  locomotive  steam- 
engine*  and  without  diminution  of  speed,]1 
Now,  the  utmost  pressure  that  can  be 
exerted  under  the  pneumatic  system  be- 
hind the  impelling  diaphragm,  is  the  pres- 
sure of  something  less  than  one  atmo- 
sphere, while  locomotive  steam-engines 
may  be  worked  at  many  atmospheres; 
and  it  is  also  certain  that,  let  the  pressure 
be  what  it  may,  gravity  must  of  necessity 
operate  to  the  diminution  of  speed.  Is  it 
not,  then,  extremely  absurd  in  A  Jr.  Pinkus 
to  pretend  to  be  able  to  do  more  with  a  frac- 
tion of  one  atmosphere  than  others  can  do 
with  two,  three,  or  half  a  dozen  atmo- 
spheres?—Highly  ridiculous  in  him  to 
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Itaiagtoe  that  a  carriage,  propelled  by  any 
'power  whatever,  can  act  independently  of 
gravity — go  as  fast  up  hill  as  on  a  level— 
with  a  load  as  without  one?  Not  only 
exceedingly  ignorant,  btit  exceedingly 
quackish?" 

Were  even  Mr.  Pinkus's  scheme  as 
correct  in  point  of  principle  as  it  is  erro- 
neous, it  must  be  rejected,  on  the 
score  of  economy  alone.  For,  prodigious 
as  his  pretensions  on  this  head  are,  there 
Is  not  a  particle  of  truth  or  feasibility  in 
them.  We  are  spared,  however,  the 
trouble  of  entering  into  this  branch  of  the 
subject,  by  the  letter,  from  a  respectable 
correspondent,  which  we  subjoin;  we 
leave  it  in  good  hands. 

Mr.  Pink  us  complains  of  the  tendency 
of  our  observations  to  •Mnjure*'  him  in 
his  M  property.'*  We  are  always  sorry 
when  our  duty,  as  public  journalists, 
Obliges  us  to  pursue  a  course  that  may 
be  attended  with  individual  injury  ;  but, 
in  the  present  case,  our  sorrow  is  greatly 
lessened  by  reflection  on  the  extent  of 
pecuniary  mischief  to  others,  which  our 
exposure  of  the  folly  of  Mr.  Pinkus's 
scheme  may  possibly  be  the  means  of 
'preventing.  Mr.  Pinkus  boasts  that 
*™  many  of  the  wisest,  noblest,  and 
worthiest  in  England  have  already  re- 
Cognised"  it  to  be  "  useful  and  valu- 
able;*' but,  notwithstanding  his  amaz- 
ing good  luck  in  this  respect,  it  appears 
from  the  daily  advertisements  in  the 
newspapers  of  the"  National  Pneumatic 
Association,"  that  the  necessity  still  re- 
frains of  appealing  to  the  commoner  por- 
tions of  the  community  for  those  "  sinews 
C>f  war,"  without  which  the  project  must, 
in  spite  of  the  flattering  opinion  enter- 
tained of  it  by  so  many  wise,  and  noble, 
and  worthy  personages,  fall  to  the  ground. 
JThe  total  sum  proposed  to  be  raised  is 
200,000?.,  in  10,000  shares  of  20/.  each  ; 
and  of  this  sum  it  is  probable  that  by  far 
the  larger  portion  has  still  to  be  sub- 
Scribed.  If,  therefore,  we  can  but  be  the 
humble  instruments  of  stopping  this  non- 
sensical affair  where  it  is,  we  shall  make 
two  or  three  thousand  yet  unhooked 
(though  perhaps  eyeing  and  nibbling) 
holder*  of  spare  cash,  our  everlasting 
debtors.  Mr.  Henry  Pinkus  will  be  a 
loser,  but  the  community  at  large  exceed- 
ing gainers. 

As  to  the  personal  civilities  which  Mr. 
Pinkus  has  heaped  upon  us,  in  return 
for  the  pains  we  have  taken  to  set  his 
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merits  fil  a  toff  M^rt  before  the  Jrtbrro, 
we  must  leave  such  of  them  as  have  net 
-been  honoured  with  special  notice  in  the 
preceding  remarks,  to  speak  for  the** 
Bel  ves.  We  did  Bet  labour  for  his  praise, 
and  are  not  at  all  touched  by  his  re- 
proaches. That  we  should  be  abased  by 
Mr.  Pinkus  and  his  partisans,  it  no  iftetie 
than  we  expected;  pretenders  ami  spe- 
culators, when  baffled  and  exposed^  a*e 
Always  abusive.  ^ 

THE   PNEUMATIC   RAILWAY  FIKAWCIALUr 
COKSIIieftBD. 

SiT,— Will  you  allow  me,  through  ifcfe 
medium  of  your  excellent  Magazine,  t$ 
suggest  to  the  public  (at  least  to  thtiftfe 
who  are  not  already  aware  of  It),  l&te 
total  fallacy  of  the  financial  represents 
tionsupon  which  the  "National  Pnenmfc- 
tic  Railway  Association"  have  taken  thfefr 
stand. 

Your  scientific  objections  to  th«sehell*#, 
Mr.  Editor,  would  at  once  be  sufficient, 
to  a  mechanical  man,  to  confute  their 
-assertions;  but  the  puhllc  generally  re- 
quire to  be  convinced  by  comparisons  <K 
expense,  that  there  is  no  advantage  to  be 
obtained  from  it.  This  task  is,  in  thte 
present  instance,  by  no  means  a  difficult 
one;  were  it  even  to  prove  that,  instead 
of  being  a  benefit,  it  will  be  productive 
Of  total  ruin  to  all  those  concerned  in  It 
— excepting  always  the  professional  gen- 
tlemen, promoters  of  the  plan,  8rc.  &c. 

The  Prospectus  of  the  Association  go#s 
such  lengths  as  broadly  to  assert  *'  that, 
by  the  improved  system,  a  line  of  road 
may  be  constructed  for,  at  mo6f,  two- 
thirds,  and  in  some  cases  for  one-half, 
the  expense  incurred  by  the  common 
system,  &c. 

The  Professional  Director  may  lake 
his  choice  of  a  wilful  imposition  upon 
the  public;  or,  what  in  his  case  is 
scarcely  less  pardonable,  a  most  gross 
error  in  calculation.  Tredgold  has  stated, 
in  his  Essay  on  Railroads  (p»  14!),  that 
the  average  expense  per  mile  of  a  double 
line  of  railway,  as  taken  from  railroads 
constructed,  is,  as  nearly  as  possible, 
4,0001.  Now,  two-thirds  of  this  is  ab*»ut 
2,700/.,  a  sum  per  mile,  which,  by  the 
showing  of  the  Professional  Director,  ft 
to  cover  all  their  expenses.  Wei?,  tWir 
pipes  are  to  be  40  inches  diameter,  afitt 
for  the  requisite  strength,  say  t|  ftflclr*** 
which  wilt  not  be  too  thick,  as  there  isa 
Valvular  opening  through  its  whole  length 
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,  _  i  Weight  o!  this  pipe  pet  wile,  for  a 
ftogie  line  wily,  will  amount  to  a. 160 
tons  ! !  This,  at  10J.  pet  ton  =  11,6001. 
per  mil* ;  or  23,2002.  jicar  mile  for  a 
double  line,  in  the  cost  of  the  bane  ma- 
*?rkl, 

■  r  It  Is  not  necessary  to  trouble  you  any 
jfertiitr  with  a  detailed  estimate  ;  but  I 
-to*  prepared  to  prove,  that  the  eonttft- 
*$mt  expenses  upon  a  dmible  line  (a  lew 
of  the  principal  of  which  are,  boring 
pipes,  labour  in  joints,  flanges,  &c; 
digging:  out  fouadation«,  setting  in  con- 
crete, labour  in  fixing  eost  of  ground. 
Ctationarjr  engine  and  houses,  railroad 
carHagei,  ecc.  Ice,),  will  not  amount  to 
Jess  than  35,0002.  perroUe;  and  as  the 
•capital  of  the  Company  is  stated  to  be 
*nly  200,0002.,  their  job  will  only  ex*. 
tend  to  about  3£  miles!  A  national  tin- 
dertaking,  truly,  and  one  that  will,  with^ 
out  doubi,  iu  their  own  language,  ?'  in- 
due* the  proprietors  of  all  the  ordinary 
tail  roads  and  canals  iu  this  country  to 
avail  themselves  of  its  advantages,  (and 
tbusotf  become  tributary  to  the  AssocU 
1ttimi,M  &c.  &c. 

For  the  sake  of  Doctors  Faraday  and 
Xardner,  it  is  really  to  be  hoped  that  the 
.scheme  will  be  dropped  without  the 
question  being  raised  of  its  practicabi- 
lity, as  there  is  great  reason  to  believe 
that  they  have  been,  in  jsom«  manner, 
drawn  into  the  affair  without  a  perfect 
inowledge  of  the  use  to  which  their 
aames  were  to  be  applied. 

I  am,  Sir,  &c. 

W.M-P. 

4$.  Lower  Belgnrve-plaee, 
May  14,  1636. 

CLARK'fi  BJLOWEA8. 

Sir, — I  have  just  had  one  of  Clark's 
£lowers  described  in  the  Mech.  Mag., 
and.  though  X  don't  find  that  they  wiJl 
make  a  good  fire  in  "one  minute","  yet 
Ifcey  perform  so  satisfactorily,  that  I  thfnk 
there  never  ought  to  be  another  pair  of 
hellows  made.  The  fly  was  twelve  inches 
in  diameter,  and  before  the  spout  was 
fised  on,  I  found  that  the  air  was  not 
drawn  off  in  a  tangent,  but  had  a  very 
seesible  curve ;  so  J  made  the  spout  as 
Jiear  the  curve  as  possible,  as  it  is  very  oh- 
fions  that  there  should  be  no  more  ob~ 
HUructwii  than  is  unavoidable,  either  from 
friction  or  from  making  the  spout  small, 
as  it  is  quantity,  and  not  intensity,  that 
j&wanUf],  I  also  dud  it  advantageous 
to  have  a  bent  spout  to  take  off  and  on, 


as  the  front  is  not  always  the  hest  plaj* 
to  blow  a  fire,  and  sometimes  a  few  turns 
under  the  grate  will  do  more  than  three 
times  the  number  in  the  front.  It  will 
work  with  either  two,  four,  or  six  ites; 
but  I  have  not  ascertained  which  is  the 
most  advantageous  number,  or  whether 
it  would  not  be  advisable  to  incline  the 
flies  from  the  line  of  motion. 

Might  not  an  instrument  of  this  sort 
be  used  as  a  substitute  for  the  air-pump  ? 
Suppose  one  to  be  made  strong,  and  to 
work  a  collar  of  leathers,  and  to  have  the 
feed-pipe  to  fix  into  a  well  thirty  feet 
deep.  If  it  were  thus  put  in  rapid  motion 
by  meaus  o(  a  small  pulley,  and  a  very 
large  fly  wheel  from  high,  would  the 
water  rise  ?  This  is  an  important  ques- 
tion >  as  there  are  so  many  stills  and 
boilers  now  made  on  the  vacuum  prin- 
ciple, for  if  it  would  only  raise  the  water 
fifteen  feet  high,  a  large" still  might  have 
half  the  air  driven  out  of  it. 
Yours,  ecc. 

O.  Daxij*, 

Dereham,  March  24,  !M5. 

frOTfcS   AND  NOTICES. 
Captain  ffsnry  JTater.— The  scient'fic  world  has 
to  dep  ore  the  loss  nf  Captain  Henry  Kater,  whose 
Various  labours  in  mathematical  and  physical  re. 
searches  for  nearly  half  a  cpntury.  have  greatly 
enlarged  the  bounds  of  experimental  science.    He 
was  horn  at  Bristol,  April  16.  1777;  and  in  1704 
obtained  a  commission  in  Hie  12th  regr.  of  Foot, 
then  stationed    in   India.     During   the   following 
year  he  wa«  engaged  in  the  trigonometrical  sur- 
vey of  India  under  Colonel  Lamb  ton,  and   con- 
tributed  greatly  to   the  success  of   that   stupen- 
dous undertaking.    About  the  same  time  he  con- 
structs  a   peculiarly   sensible  hygrometer,   aqd 
published  a  description  of  it  in  the   Asiatic  Re- 
searches.     His   unremitted  study   durtog   seven 
years  in  a  hot  climate  greatly  injured  bis  consti- 
tution, and  was  the  cause  of  the  ill  state  of  health 
under  which  he  suffered  to  the  close  of  his  life. 
He  went  on  half-pay  in  1814,  from  wbieh   peried 
his  life  was  wltolly  devoted  to  science.    His  trigs, 
nometrical  operations,  his  experiments  for  deter- 
mining the  length  of  a  pendnlutn  beating  seconds, 
and   his  labours   for  constructing   standards  of 
weights  and  measures,  are  well  known  ;  they  com- 
bined patient  industry,    minute  observation,  and 
mechanical  skill,  with  high  powers  of  reasoning. 
Mont  of  the  learned  societies  in  Great  Britain  and 
on  the  Continent,  testified  their  sense  of  the  value 
of  Captain   Kater'*   services,    by   enrolling   him 
an:ongst  their  members.    The  Emperor  of  Russia 
employed    him    to    construct   standards    for .  the 
weights  and  measures  of  his  dominions,  and  was  so 
pleased  with  the  execution  of  them,  that  he  pre- 
sented him  with  the  order  of  St.  Anne  and  a  die- 
siond  snuff-box.    The  even  tenor  of  Capt.  Kater's 
life  was  rarely  interrupted.    The  loss  of  his  daugh- 
ter, who  fetl  a  victim  to  her  ardour  for  science  in 
1827,  was  the  severest  affliction  by  which  he  was 
visited.    She   died  in  her  seventeenth  year,  after 
having  displayed  mathematical  powers  of  a  high 
order,  and  a  love  of  seience  that  even  increasing 
physical   weakness   could    not   destroy.    Mast  ef 
Capt   Kater's  publications  appeared  in  the  Phtle- 
so  phi  cat  Transactions*  to  which  ha  was  a  very  con- 
stant ceotributor.^dferi«sm. 
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The  Birmingham  Toum-&att.^-Tn  the  last  hunr- 
bei  of  the  Architectural  Magazine  there  is  a  very 
spirited  and  manly  letter  from  Mr.  Hansom,  the, 
architect  (now  of  Hinckley),  pointing  out  two  or 
three  rather  seriou«  mistakes  in  the  account  which 
was  given,  in  that  journal,  of  the  authorship  of  the 
des'gn  of  the  Birmingham  Town-ball,  and  trans* 
ferred  from  it  to  onr  pages.  "  It  happens,  jortur 
nately  lor  me,"  says  Mr.  Hansom,  «•  that,  in  the 
declaration  1  am  about  to  make,  there  needs 
scarcely  a  s:ngle  reservation;  and  when  I  state 
that  the  design  of  the  Town-hall  is  as  much  mine 
a«  St.  Paul's  Cathedral  was  that  of  Sir  Chrlato- 

5 her  Wren,  I  state  solemnly  and  sacredly  the  tiuth. 
t  is  quite  tru*  that  the  site  of  the  building,  and 
the  height,  length,  and  breadth  of  the  hall  wert 
prescribed ;  and,  what  I  lament,  the  tasteless  and 
absurd  galleries  which  permanently  disfigure  it. 
It  is  also  true,  that,  at  the  suggestion  of  a  gentle: 
man  connected  with  the  musical  arranjapsjtft.  at* 
alteration  was  made  in  the  tatej^4fHMM,or 
finish   of  the   walls,  by   subsHtsttTfig    Corinthian 

I  Masters  and  cornices,  for  rin  adaptj0rtS*V)f  the 
onic  anUe,  which  I  had  deBigned^fcut,  with  tbete 
exceptions,  I  can  take  up  tbrplans,  elevations, 
sections,  and  working  drawings,  and  declare  that, 
line  for  line,  there  is  not  one  that  can  be  pointed 
out  as  the  suggestion,  or  that  was  based  upon  the 
idea  or  imagination  of  any  living  bei<  gbesides  my- 
self." Farther:  "  Many  of  your  readers  will  recol- 
lect that  the  competition  for  the  Fishmongers'- hall 
did  not  U»«  pface  till  nearly  a  twelvemonth  after 
that  for  {he  Town-hall  at  Birmingham  ;  they  will 
be  astonished,  therefore,  a<  I  was,  with  the  sen- 
tence Jn  the  article  from  which  I  quote,  which 
etateatftat  the  design  for  the  latter  building4  was 
one  jointly  produced  by  Messrs.  Hansom.and Welch 
two  years  before,  and  which  was  intended  for 
the  Fishmongers'-hall,  London  I'  The  designs  that 
were  made  for  the  Fishmongers'-hall  (hut  not 
adopted),  purporting  to  be  these  of  Messrs.  Hansom 
and  Welch,  were  made  in  the  month  of  December, 
1832,  by  my  own  hand,  from  my  own  sketches, 
and  were  the  result  of  my  own  studies,  equally 
with  those  of  the  Birmingham  Town  hall."  Mr. 
Hansom  ought  to  be  better  known  than  he  is. 
The  designer  of  so  noble  a  structure  as  the  Bir- 
mingham Town  hall  has  surely  a  higher  destiny  in 
reserve  for  him,  than  any  which  a  small  and  re- 
mote town  like  Hinckley  can  offer.  The  whole 
country  suffers,  when  men  of  Mr.  Hansoms 
stamp  are  suffered  to  waste  their  energies  on  any 
Other  than  works  of  the  first  national  importance. 

Metropolis  Spring  -  Water  Company.— We  be- 
lieve, with  G;  B.  G.,  that  this  is  a  very  absurd  and 
delusive  project ;  but,  if  we  are  not  misinformed, 
it  is  already  «n  •articuib  mortis.  We  insert,  in  this 
week's  Number,  a  most  convincing  letter  on  the 
subject,  from  an  eminent .'»  Manufacturer ;"  and 
may  also  refer  to  Mr.  Matthews's  jus*  published 
work,  •«  Hydraulia"  (to  which  we  shall  pay  our 
renpects  soon),  for  some  very  forcible  illustrations 
of  the  folly  of  the  scheme. 

One  of  the  last  Numbers  of  the  Penny  Cyclo- 
paedia contains  an  article  on  the  «•  Bear,"  in  which 
there  is  one  extract  in  Latin,  and  several,  of  some 
length,  in  French,  without  an  attempt  at  transla- 
tion! Do  the  worthy  members  of  the  Useful 
Knowledge  Society  imagine  that  these  languages* 
are  now  so  universally  diffused  among  the  working 
classes— for  whom  they  stated  "  The  Penny  Cy- 
clopedia" to  be  intended— that  they  are  the  same 
to  them  as  their  own  rqother  tongue  ?  If  not;  W hy  fill 
the  columns  of  their  work  with  matter  unintelligible 
to  the  mass  of  its  readers?  Strange  to  relate,  th««y 
•till  think  it  expedient  to  furnish  a  translation  to 
quotations  in  Greek. 

Gravesend  Railway.— It  is  understood  that  the 
piojectoi  a  railway  from  Greenwich  to  Gravesend 
H  at  present  at  a  stand,  in  consequence  of  the 
Princess  Sophia,  as  Ranger  of  Greenwich  Park, 
having  declared  herself  hostile  to  the  plan  for  car- 


ryfng'  if  m*tM  Wrcetfori    ltt«  mncli  to  n#  V_-_ 

water  on  the  scheme,  since  the  probability  of  broflt 
resulting  from  its  t>pcratrffflvwffli  such  rfwirrtdww 
rival  ae  the  Thames  all  the  way,  seem*  t«  be  •*- 
fereroeiy  small/' 

ThiBruueli  and  UecmMTtaOmay  wai  opener 
on  the  6th  of  May,  in  the  pretence  of  an  immenae 
concourse  of  spectators.  At  a  quarter  past  twelve 
o'clock,  the  King  being  at  the  station,  near  the 
Beule^rda/to  tfifibesa  tfce  eejeojojpy,  the  departure 
*  of  the'  steam-carriasre  train  was  announced  by  a 
salute  of  artillery.  Immediately  three  files  of  ten 
carriages,  each  carrying  nearly  a  thovssjtft  per- 
sons, began  to  move,  drawn  by  the  Fleche,  the 
Stephenson,  and  the  Elephant.  The  passage  from 
Brussels  to  Mechlin  occupied  fiftv-three  minutes. 
On  tbe*r  return  the  Elephant  took  in  tow  all  the 
thirty  carriajya-that  had  been  drawn  by  the  three 
locomotives,  and^iaeuld  probably  have  reached 
Brussete  in  half  an  \mu.  had  it  not  been  obliged 
to  stop  at  Vilvorde  for  a  fH&h  supply  of  water.  In 
the  eWing  the  Minister  offthe  Interior  gave  a 
public  dinner  to  300  «f  the  prUdpal  persons,  na- 
tives and  foreigners,  who -were  Anient  at  the  cere- 
mony.— flruase/ejwper. 


3fr.  Stephenson  has  been  appointed  Knight  of 
the  Order  of  Leopold.— Ibid.  *\ 

JVetc  Description  of  Cabriolet— k  vehicle  of  this 
description,  hung  upon  a  new  principle,  has  juat 
been  brought  ont  at  Paris,  and  ia  now  all  U|e  rate 
there!  Its  advantages  over  the  old  one  are  ffie*ter 
lightness,  easiness,  and  cheapness.  The  nritcipal 
difference  is  in  the  mode  of  suspending  the  *ody 
In  the  patent  cab  the  square  frame  is  dispensed 
with,  and  the  substituted  one  may  be  bestdeacfibed 
by  likenin*  it  to  a  hay-fork,  supposing  the  hofift  to 
work  within  the  prongs  and  the  bodyto  be  ?""* 
upon  springs  upon  the  handle,  which  is  laid  acj 
the  ailetree.  By  the  balancing  of  the  body  up* 
■jingle  perch,  the  movement*  backward;  for*  , 
and  laterallv,  are  much  easier,  and  thewhoM  la 
rendered  lighter.  It  of  course  requires  good  sCl*w- 
-ing  at  the  point  where  all  the  sprina*  radiate  tfpnu 
the  beam  of  the  scale,  to  maintain  the  body  in  Its 
proper  position,  but  as  constructed,  it  is  F#d  to 
answer  well.  The  princi  pie  of  resting Dodie*  on  a 
point  in  the  middle,  is  not  new  in  the.construction 
of  four-wheel  carriages.— Morning  Herald.. 

Communications  received  from  Enort— Rev.  R. 
Carey— Mr.  Maynard— Mr.  Baddeley-M.  N.— A 
Young  Chemist— Bergein -A  Radio  et  Pulvere. 

The  Supplement  to  our  last  Volume,  con- 
taining Titles  Index,  &c-,  with  a  Portrait,  on 
Steel,  of  Samuel  Cleg*,  Esq.,  C;  E.,  is  now  pub- 
lished, Price  Qd. ;  also  the  Volume  complete,  in 
boards,  Price  8f.  6&. 

'     Our  Publisher  will  give  One  Shilling  and  Six- 
pence for  copies  of  the  Supplement  to  Vol.  IX. 

G3"  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  alao  executed  by  skilful  assistants, 
'  on  the  shortest  notice. 


: LONDON:  Published  by  J.  CTJNNtK^-^-^- 
"    'the  Mechanics'  Magazine  Office,  No.  6,  Peterbo- 
<     rough- court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rich, 
12,  Red  Lion-square.    Sold  by  G.  G.  BknnU, 
65,  Rue  Neuve,  Saint  Angnstin,  Paris. 
CUNNINGHAM  and  SALMON;  Praters, 
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ADAMS*   CIRCpLAR  SPRING  WHEELS. 


'•  Break  all  the  spokes,  •  •  •  •  • 
And  bowl  the  round  nave  down." 

It  has  long  been  a  desideratum 
amongst  mechanicians,  to  accomplish  the 
task  <if  constructing  a  wheel  for  carriages 
intended  to  convey  persons  and  goods 
over  rough  roads,  which,  while  it  should 
possess  sufficient  strength  fitly  disposed 
in  its  several  parts  to  resist  breakage*, 
unsteadiness,  or  any  permanent  alteration 
of  form,  from  any  of  the  ordinary  shocks 
or  violence  to  which  it  might  bfe  sub- 
jected, sbould  yet  posses*  the  property  of 
elasticity  to  such  a  degree,  as  (*>  intercept 
and  materially  diminish  the  concussion 
caused  by  th? '  periphery  rolling  over 
obstacles  during  its  revolution ;  and 
thus  either-  prevent  the  concussion  from 
extending  its  effects  to  the  axis  round 
which  jhe  wheel  might  revolve,  or  to 
lessen  it  so  much  that  the  effects  might 
be  comparatively  innocuous.  It  must,  of 
coarse,  be  necessary  that  the  elastic 
power  should  be  placed  between  the  peri- 
phery and  ihe  axis,  without  in  any  wqy 
diminishing  the  roundness  or  altering 
thecircular  form  of  theperiphery-^which 
circumstance  would  tend  materially  to 
increase  the  rolling  friction  of  the  wheel : 
wherefore  the  only  mode  in  which  elas- 
ticity can  be  made  available,  must  be  by 
enabling  the  axis  to  depart  sufficiently 
from  the  exact  centre  of  the  periphery 
wh(.-re  concussion  takes  place — to  which 
exact  centre  the  elastic  force  pressing 
equally  in  various  opposite  directions  in 
the  plane  of  the  wheel,  should  have  a 
constant  tendency  to  restore  it,  when  the 
effect  of  the  concussion  might  cease. 
The  advantages  attendant  upon  a  wheel 
so  constructed  are  several  and  obvious. 

1st,  In  ordinary  sized  wheels,  used  for 
a  rait  without  springs,  the  concussion 
from  the  road  is  driven  in  a  direct  line 
along  the  spokes  to  the  axis ;  and  this 
concussion,  constantly  kept  up  as  the 
wheel  revolves,  serves  materially  to  in- 
crease the  weight  of  draught,  by  forcing 
out  the  oil  or  grease,  and  bringing  the. 
rubbing  surfaces  of  the  axis  and  axis-box 
in;  close  contact,  to  the  increase  of  fric- 
tion. This  disadvantage  would  be  re- 
moved entirely,  or  very  materially  less- 
ened, by  ihe  use  of  an  elastic  wheel. 

2d,  In  carriages  with  rigid  wheels,  to 
which  the  axis  is  attached  by  means  of 


a  horjzontal  spring  Rearing  on  tfie  axis, 
the  concussion  fo  chmi untied,  by  \\4  nifrtf 
form  bearing  upwards  ;  still  it  is  btit 
slightly,  inasmuch  as  Ihe  momentum,  of 
the  concussion  passes  directlv  al  »ng  the 
rigid  spokes  to  the  axis;"aW,  morleJve'r*! 
the  relief  which  the  spring  affords  fe'brnHj 
in  a  vertical  direction;  in  which  tilrwi 
tion  the  greatest  amount 'oT  the  ftityttifif- 
tum  of  concussion  does  not  pass,  but  hVSf 
direction  more  inclining  towards  the  line7 
of  progress  as  the  wheel  revolves.  Thl8 
disadvantage  would  be  materially  less- 
ened by  an  efficient  elastic  wheel,  inas- 
much as  the  elasticity  being  in  a  circle 
all  round  the  axis,  would  avail  both 
against  vertical  and  horizontal  obstacles 
or  inequalities.  - 

3d,  It  is  well  known  thak  the  force 'rfc 
quisite  to  move  a  carriage  at  first  starting  is 
greater  than  that  required  to  keep  motiorY 
up.  The  reason  of  this  is,  that  momentum 
is  required  in  proportion  to  the  rapidity 
of  thekmotion.  Wherefore,  every  obstacle 
or  inequality  which  the  wheel  encounters 
as  it  revolves,  has  a  tendency  to  check' 
the  momentum,  and  render  the  draught 
power  necessary  to  move  the  carriage 
onwards,  nearer  in  amount  to  that  which 
was  originally  required  to  naive  it  from 
a  state  of  rest ;  because  the  concussion 
in  the  line  of  progress  is  nearly  in  direct 
opposition  .to  the  momentum,  and  serves" 
to  neutralise  it.  „  An  efficient  elastic 
wheel  would  be  found  to  receive  ihe 
concussion  on  its  periphery  j  hut  as  it 
would  not  carry  it,  or  would  carry  it 
with  a  diminished  force,  to  the  axis,  the 
momentum  of  the  superincumbent  frame- 
work, to  which  the  draught  power  is  at-, 
tached,  would  scarcely  be  acted  on  by  it. 

4th,  The  wheels  of  carriages  are  sub- 
ject to  considerable  concussion  in  a  la- 
teral direction,  lengthwise  of  the  axis? 
A  rigid  wheel,  under  such  concussion, 
transmits  the  concussion  almost  unbroken' 
to  the  carriage,  to  the  annoyance  of  the; 
passengers,  and  with  a  tendency  to  de- 
range the  framework.  But  an  efficient 
elastic  wheel  would  possess  a  small  poi> 
tion  of  lateral  elasticity,  sufficient  to 
diminish  the  violence  of  the  concussion/ 
and  yield  greater  ease  af  aiotioJr^Q^^ 

5ih,  An  elastic  wheel,  by  its  ^roiSMv 
to  elude  concussion  Tather  than  tfrresW 
it,  will  be  less  liable  to  be  broken  of 
strained  than  one  which  is  rigid,  and  con- 
sequently its  total  durability  is  likefV  ttf 
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be  much  fcreater.  Wooden  wheels,  by 
reason  of  their  property  of  elasticity,  are 
less  liable  to  break  than  those  of  iron. 

Wheels  are  to  a  carriage,  what  legs  are 
to  a  human  being — the  instruments  of 
locomotion.  A  man  who  loses  an  elastic 
leg,  of  bone,  mqscle,  and  ligaments,  may 
have  a  wooden  one  to  replace  it ;  but  he 
will  find  that  the  act  of  walking  with  the 
wooden  one  is  a  much  ruder  and  less 
perfect  process  than  with  tbe  one  of  bone 
and  muscle ;  concussion,  and  the  labour 
of  surmounting  or  at otding  ohstaeles,  will 
render  the  man's  progress  much  flower. 
And  it  seems  clear,  that  the  property  of 
elasticity  in  a  wheel  gives  it  a  similar 
advantage  over  a  rigid  one,  that  the  natu- 
ral leg  does  over  the  artificial  one,  though 
to  a  less  extent ;  inasmuch  as  the  mecha- 
nical contrivance  of  art  must  be  inferior 
to  the  more  perfect  processes  of  nature. 
Ships  which  are  of  rigid  construction, 
ate  found  to  make  a  slower  progress 
through  the  water  than  such  as  are 
slightly  flexible;  and  in  row-boats  the 
quality  of  flexibility  is  indispensable  to 
swiftness  i  the  reason  is,  that  the  flexible 
boat,  as  it  advances,  adapts  itself,  by  its 
sinuosity,  to  the  slight  movements  and 
currents  of  the  water,  which  it  eludes 
instead  of  resisting.  The  movement  of  a 
fish  through  the  water  is  an  illustration 
of  tbe  same  principle;  and,  by  a  parity 
of  reasoning,  a  carriage  with  elastic 
wheels  avoids,  by  its  yielding  properties, 
many  obstacles  afet  which  rigid  wheels 
would  require  to  be  impelled  by  a 
greater  exertion  of  power* 

The  general  conviction  of  the  advan- 
tages to  be  obtained  by  using  elastic 
wheels,  has  led  to  many  attempt*  at 
their  construction,  but  hitherto  without 
any  efficient  result.  One  mode  which 
was  attempted,  was  by  arranging  a 
number  of  pointed  double  elliptic  steel 
springs  in  radiating  lines  from  a  nave  to 
*  periphery.  To  guard  against  the  la- 
teral  action  or  leverage,  these  springs 
were  doubled  in  number,  and  arranged 
at  a  lateral  angle  with  the  length  of  tbe 
nave  each  way.  Even  supposing  such 
a  wheel  to  be  efficient,  tbe  expense  of 
its  manufacture  would  have  precluded 
any  extensive  use  of  it ;  but  the  action 
was  too  imperfect,  to  allow  much  use 
without  destruction  of  its  parts.  The 
elasticity  of  the  springs  could  only  be 
brought  into  action  in  the  direction  a£ 


the  length  of  the  ellipses,  either  by  ex- 
tension or  compression;  consequently 
the  action  could  only  be  in  a  line  dia- 
metric illy  across  the  wheel  in  one  direc- 
tion at  a  time :  thus  but  few  of  the 
Springs  would  be  in  action  at  one  time, 
and  that  in  a  most  imperfect  mode,  viz., 
in  the  length  of  a  very  long  and  narrow 
ellipse.  The  principle  of  an  efficient 
spring  wheel  should  be,  that  the  elasti- 
city should  be  alike  at  all  parts  of  the 
circumference,  and  that  no  one  part 
should  act  without  the  whole— that 
every  spring  should  sympathise  equally 
with  the  rest,  from  whatever  direction  a 
concussion  might  come.  A  wheel  like 
that  just  described  could  not  comply 
with  this  condition,  and  therefore  such 
a  wheel  could  not  be  durable.  Another 
mode  of  forming  a  spring  wheel  was  by 
making  steel  blades  or  ribbands,  in  a 
sinuous  or  undulating  curve,  and  form- 
ing them  in  radiating  lines  from  a  nave 
to  a  periphery,  doubling  them  in  the 
same  manner  as  described  in  the  ellip- 
tic spring  wheel,  to  resist  the  lateral 
action  or  leverage.  Supposing  this 
wheel  to  be  true  and  well  made,  the 
action  would  be  more  perfect  than  the 
former  one;  bat  the  making  of  such 
springs  all  to  stand  their  work  equally 
well,  and  the  needful  accuracy  of  fixing 
them,  would  involve  an  expense  too  great 
for  any  extensive  use ;  and  after  all,  the* 
action  would  be  of  that  kind  very  likely 
to  break  the  springs  with  a  violent  con- 
cussion. A  third  plan  which  has  been 
proposed,  but,  we  believe,  never  put  in 
practice,  is  a  small  wheel  placed  within 
the  circumference  of  a  solid  rigid  ring 
of  much  larger  diameter,  the  space  be- 
tween being  supplied  with  several  small 
hoops  of  ribband  steel  with  open  ends, 
put  in  with  compression,  so  as  to  leave 
them  free,  to  enlarge  or' diminish  their 
diameter  when  in  action.  These  hoops 
were  to  be  kept  in  their  places  by 
flanged  segmental  cavities  adapted  to 
their  size  in  both  wheel  and  ring,  being 
otherwise  unconfined  by  any  fastening. 
The  disadvantages  of  this  form  of  wheel 
are  many.  First,  its  extreme  want  of 
elastic  firmness ;  next,  its  want  of  uni- 
versal action,  being  calculated  only  to 
act  by  compression  on  the  springs  below, 
and  not.  by  extension  of  the  springs 
above.  A  great  defect  would  be,  that 
while  the  weight  were  pressing  on  the 
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lower  springs,  the  flwtac  actioft-ofthe' 
upper  springs  would  be  directed,  not  to 
alleviate,  but  to  increase  the  weight; 
In  action,  this  wheel  would  be  impracti- 
cable ;  for  stones  and  dirt  woaW^odge  in 
the  centres  with  the  springs,  clog  their 
action,  and  break  them.  But  one  use* 
ful  thing  they  contain,  viz.,  the  germ  of 
the  only  sort  of  spring  which  can  b£ 
effectively  applied  to  spring-wheels — the 
circle.  The  wheel  itself  is  a  circle  eon* 
tinoally  revolving,  and  springs  intended 
to  have  an  equal  action  in  that  wfceel; 
Whatever  side  be  uppermost,  rntts*  'be 
circles  likewise.  No  other  frirni-eaiilie 
of  universal  action,  in  the  pfeee  fcf the 
wheel;  no  other  (brm  will  ^ieW^ektehf* 
sibihty  and  oompressibWtty  in  eveVy  di- 
rection in  rapid  siiccesskm,  each  tend- 
ing alike  to  restore  the  naverto  t&e'etfact 
centre  of  the  periphery,  as  the  moment* 
ary  action  of  concussion  passes  away. 

Mr.  William  Adams,  a  partner  in  the 
firm  of  HobSon  and  Co.,  of  Long-acre, 
has  marked  this  essential  principle,  and 
has  had  "the  perseverance  to  work  it  out 
in  detail,  so  as  to  lay  it  before  the  public 
in  a  practicable  farm.  The  leading  fea* 
tures  of  his  invention  are  rfohr  hoops  of 
broad  steel  plate,  properly  tempered, 
the  ends  of  the  hoops  being  bverlapped 
and  rivetted  together,  so  that  each  hoop 
mav  be  solid,  by  which  means  it  will 
resist  and  yield  equally,  both  by  exten- 
sion and  compression.  These  hoops 
are  affixed  firmly  at  equal  distances  m 
the  interior!  of  arigid  circular  rim,  which 
forms  the  periphery  of  the  wheel.  This 
circular  rtm  is  made  rigid  ^>y  its  peculiar 
mode  of  construction.  An  inner  iron, 
or  steel  tire,  of  less  substance  than  the 
outer  one,  is  surrounded  by  a  circle  of 
wooden  felloes,  accurately  fitted  to  the 
inner  tire,  and  also  with  their  ends  ac- 
curately fitted  to  each  other  like  a  barrel 
arch,  the  Jines  of  the  joints  meeting  in 
the  centre  of  the  circle.  Around  this 
circle  of  felloes,  so  fitted,  the  outer  tire 
is.  shrunk  on  hot,  as  usual,1  and  all  three 
thicknesses  are  '  rivetted  together.  In 
calling  this  a  rigid  rim,  we  do  not  mean 
that  it  is  rigid  like  an  iron  casting  (for 
if  it  were  so*  it  would  not  stand  its  work, 
but  be  liable  to  break,  as  cast  iron 
wheels  do)  ;  but  that,  while  it  possesses 
a  slight  portion  of  elasticity  sufficient  to 
prevent  breakage,  it  is  ateo  sufficiently 
strong  to  prevent  any  permanent  alter- 


ation of^foM  bf  arfjpwd^iiM^  me  • 
eu'ssion  to  wbfcfe  ft  toay^subjfee'H& 
To  tms-fitn  the  fbut  hoop:  sp#ftj(£'ar? . 
firmly  bolted,  but  do  not  injatrj  ttwiterial 
manner  contribute  k>  strenkthefr-fe 
The  springs  serve  as  elastic  l^gs^tl* 
rim  serves  as  *  foot  to  giiiife  ^  "*" 
they  make  in  revoking.  Wto&e&i 
call  the  aet  of  putting " a  tire  -on  & 
— "  shoeing  it.'?    '  .  -  ,;  o  uwt 

The  iiave  of  this  wheel  i*  matte*  of 
iron  fldnge  plates,  fitted  to  the  aals-liofci 
and  reinforced  by  Wood  blockings.  Th$ 
flange  plates  are  made  itf  tbfc  ft)rnt  ofi 
Maltese  cross,  and' to'  ih#  arms  of  this 
cross  the  hoop  springs  :are?fifmly  fii^dj  • 
each  with"  four  t^io^a^nuts^Hlrf 
out  making  lifeies  in  the  springs  **# 
this  mode  b  fdutid  .16  insure  sufficient 
lateral  strength  lo  resist  the  central 
leverage  of  the  wheel.  The  springs  at£ 
tapered  in  width  towards  the  tiretnrH 
ferehee,  in  order  to  give  the  greatest 
elasticity  towards  the  point  of  concuss 
sion.  Tftc  axis-box  is  so  contrived  that 
it  will  carry  a  very  Targe  magazine  of 
nit  in  actual  contact  with  the  axis,  and 
the  wheel- is  therefore  Mcery  to  travel 
considerably  farther  without  requiring 
4resh  oil  than  any  briber  Mnd,  mbrees* 
peciajly  as  the  elastic  action  remfrrei 
ther  extra  frictionirising  from  coneu  £siom 
Most  oil  axes  are  fed  with  oil  by  a?pi$ 
pilfary  or  pumpihr  action.  .  This  action 
is  liable  to  be  disturbed  from  &*#? 
causes,  and  if  disturbed,  die  wheel 'win 
become  fast  on  the  axis  by  heatjn£. 
But  an  axis  in  actual  contact  with  the 
oil  cannot  be  liable  to  these  accidents. 

One  of  the  first  considerations  WbfcH 
struck  us  was,  that  a  wheel  with*  -i& 
much  metal  in  it  must  necessarily  be 
very  heavy ;  bot  this  proves = not  "to  A  ne 
the  fact.  The  peculiar  action  and  com! 
bination  of  the  springs  being  sodi.^ai 
all  mutually  assist  and  are  dependant  oft 
each  other,  the  thickness  of  the  -ft&tiS 
Is  necessarily  ,so  much  reduced  b£fow 
the  ordinary  standard  of  spring,  pla&s;,' 
that  great  lightness  is  combined  wi$ 
great  strength.  Thus  a-  pair  of  thes% 
spring  wheels  are  found  Uibejxk&j$ 
inuch  heavier  than  onliriaryc'w1jc^w. 
ones,  as  the  weight  of  the?  inneiF^&ife 
amounts  to.  But '  as  the  aigs  ^uWif  tn 
onfinary  rigid  wheels  'are  Tn$uV3Hm£fi 
heayier  than  ir  needful,  %i 'M^Nk 
)they «c*rrfc miottjerto  reiisV'^n%«HBL 
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nary  eo#eu*sioAv,  so<  ^^ajte^of  tb^ 
spring*  wjicejs*  no*  .frei^g  ,M»bj^ct  j(o  the 
s^e  arnoun^ofcowussion,  may  be  re- 
fluecd  Jo  ¥J«igbt»,m  order  partly  tocom* 
pensj^e,  fox  the  jire;  and  the  surplus 
yfil^jbf  >9gi*hii»  placed  at  the  drcurn> 
lip^c^^hp  wheel,  instead  of  on  the 
ajBt,feeyimr,ihe  friction  will  be  reduced « 
fWMB  {a4tlitiop  to  this,  the/  fceedoni 
from  concussion,  consequent  on  the  use 
fjf  tjfe elastic  wheel,  wall  enable  a  saving 
t^efnade  on- the  weight  and  number 
of  the  carriage^body  springs  j-and  tbos  a 
farther  amount  ^  weight,  and  consc* 
aoently-  ptV  friction*  wfll  he  removed 
from  the  axi%bearH)g,  In  the  construc- 
tion of  a  wheej-pattiager  the*  weightra? 
w*y  as,  the*  streng^.  of j  the  wheels 
^hoi4d  alway^bear  ascertain  proportion 
to  ^  S4^rinctt«bftnt  weight,  or  the. 
centre,  of  gravity  may  be  tdahigh^a 
disadvantage ,  nearly  aa  great  in  a  car* 
i  as  in  a  ship.  A  wheel  may  be  too 
r  as  well  aa.  too  heavy/  and  tlie 
ner  defect  is  •  •  the  .  greatest.  The 
former  is,  a  defect  of  principle,  and  is 
dangerous:  the  latter,  can  only  make  a 
slight  difference  in  the  draught  by  ad* 
diuonal  weight,  and  not  by.  additional 
friction  on  the  axisr bearing;  and ,  at ■*> 
considerable  speep\  the  weight  of  the 
heavy  wheel  acts  with  momentum  like  a 
flywheel.  , 

,.-,  Mr,  Adams's  elastic  wheel  is  lightand 
elegant  -in.  its  appearance,  and  appa- 
rency well  adapted  for  pleasure  car* 
riages, on  common. roads;  but  there  is  a 
Still  ^nove  extensive  purpose  for  it  to 
sere-** we  allude,  to  the  railroads,  whose 
i/Dc^easing  number,  and  probable  uni- 
versality, render  economy,  in  the  mode 
of  transport  a  most  important  object. 
Jjb  appears,  .from  Mr.  Wood's  statements, 
t£at,the  difference  of  wear  and  rear  be- 
tween  carriages  with  springs  and  carriages 
without,  on.  railroads,  is  as  one-quarter 
to.pue-.half.  The  springs  used  in  rail- 
mad  carriages  are  very  short,  and  have 
l]t$e>  play,  and  that,  only  in  a  vertical 
^v  which  is  net  the  line  of  concussion. 
^Urrapto*  speed  the  necessity  for  elasti- 
eji$  mcreases  in  compound  progression. 
if4  used  on  railroads  would  tear 
jje  to.  pieces  on  a  common  road. 
P^Vtue,  ora  trifling  inequality 
Rii#sJfi#SfA:Wlf  at  a  highspeed, 
Tf^  JRW*  khock,  and  the  moroen- 
^$e^  succeeding  wheel,  in  a  long 
am  of  carriages,  Tike  repeated  rapid 


bjorfeofafcarnnier,  at  each  action  in- 
creases the  weakness  of  a  loose  rail,  and 
ultimately  breaks  it,  or  renders  it  useless. 
As.  the  -  elasticity  of  the  spring-wheel 
acts  io  a  direct  line  of  concussion,  both 
rails  and  carriages  would  he  saved  from 
it*  and  the  totaf  amount  of  friction  con- 
siderably diminished.  In  the  ordiuary 
rigid  wheels  used  on  railroads  there  is 
occasionally  a  tendency,  when  not  run- 
ning in  an  exactly  straight  line,  for  the 
side  of  the  flange  which  guides  them  to 
mouQt  4he  rail,  and  thus  overturn  the 
c^rs^ge*  It  seems  to  us  that  the  lateral 
ej&sijcjty .  of  Mr.  Adams's  wheel  would 
$ayo{a 4ep4ency  to  prevent  this  kind  of 
accidf  nft ;  for  the  flange  not  revolving 
in  a  rigjd  jflane,  would  slip  downwards 
from> the  rail,  as  Castas  a  grinding  con* 
tact  might  giye  it  a  tendency  to  mount, 
and  the  lateral, elastic  action  would  then 
tend  to  restore  the  track  of  the  wheels 
to  the  proper  position. 

An  elastic  wheel  possesses  another 
advantage  over  a  rigid  one,  in  case  oT 
the  defective  construction  incident  to  all 
wheels,  viz.,  the  absence  of  roundness, 
h,  e.  excentricity  of  orbit.  A  rigid  wheel 
of  this  form  must  necessarily  move  with 
much  friction ;  but  the  elasticity  of  a 
spring-wheel  would  tend  to  correct  this 
defect,  by  yielding  where  there  was  the 
necessity  during  its  revolution. 

For  ordinary  weights,  the  springs  are 
made  in  single  plates,  by  which  means 
they  may  be  effectually  preserved  from 
rust ;  but  for  heavy  carriages  and  en- 
gines, the  inventor  proposes  to  multiply 
the  number  of  plates  in  the  same  mode 
as  other  carriage  springs. 

Fig.  1  is  aside  elevation  of  the  wheel. 

Fig.  2  is  the  cross  section. 

A,  is  the  outer  tire. 

B,  the  felloes. 

C,  the  inner  tire. 

D,  blocks  to  bed  the  springs  on  the 
rim. 

e,  the  clips  to  fix  the  blocks  down  the 
springs  on  the  rim. 

F,  the  central  Maltese  cross  and  axis- 
box. 

f,  the  circular  springs, 
ty  the  simplicity,  of  constriction,  if  a 
spring  should  break,  it  may  to  removed 
and  re-placed,  without  taking  a  carriage 
off  the  road,  in  ra  few  minutes.  f  The 
railroad .  central  nave  is  of  still  simpler 
construction  than  that  for  the  common 
road. 


Digitized  by 


Googk 


18* 


METROPOLIS)  «PwHtO>WA«*   CeiftAMT  4A0JECT. 


THE  MtfTROPOHS  8PRINO-WATEH 
COMPANY  PROJECT. 

Sir, — The  expeotatton  expressed  in 
your  Magazine  of  this  day,  that  the 
Metropolis  Spring;- Water  Company  was 
in  articuk)  mortis,  is/  I  fear,  uufoundr 
ed— the  Bill  for  its  establishment  having 
been  read  a  first  time  in  the  House  of 
Commons,  and  ordered  to  be  read  a 
second,* 

Your  corresponden  t,  *  A  Manufactu rer," 
has  stated  some  pf  the  objections  which 
exist  to  this  Bill,  upon  the  ground  of  the 
Company  being  unable  probably  tp  derive 
a  sufficient  supply  of  water  from  the 
source  they  contemplate;  but  there  i# 
another  objection  to  the  scheme  which 
will  doubtless  prove  fatal  to  it.  The 
Company  are  actually  asking  from  the 
Legislature  the  exclusive  privilege  for  ft 
term  of  years  of  supplying  the  metropolis 
with  water  from  the  soft  springs  of  the 
London  basin  :  of  course,  if  there  should 
appear  any,  the  least  probability  of  this 
Bill  passing,  a  tolerably  strong  and  effec* 
tive  opposition  may  be  expected  to  this 
portion  o(  it,  which  is,  in  fact,  about  the 
most  monstrous  proposition  that  has  been 
submitted  to  the  Legislature  lor  years. 

I  most  confess,  that  I  do  not  parttci* 
pate  rn  the  fears  expressed  by  "  A  Manu- 
facturer'* of  the  inability  of  the  vast  store* 
house  of  water  beneath  the  London  blue 
elay,  to  afford  a  sufficiently  copious  sup- 
ply to  the  metropolis.  If  a  large  shaft, 
say  50  feet  in  diameter,  be  sank  to  the 
requisite  depth)  that  is,  to  the  chalk  strata, 
there  is  the  testimony  of  every  previous 
experiment,  to  show  that  the  quantity  of 
water  to  be  derived  will  be  almost  bound* 
lese.  There  are  many  factorial  in  and 
about  London  which  consume  200  or 
300  gallons  per  minute,  and  obtain  an 
ample  supply  from  wells  sunk  only  to 
what  is  termed  the  first  mainspring,  or 
even  from  a  6  in.  or  8  ifa.  bore,  of  that 
depth,  say  from  100  to  150  feet  deep ;  and 
thifc  too,  although  the  quantity  now  Taken 
from  that  source  is  most  enormous*  as, 
almost  every  extensive  consumer  of  Wa- 
ter, in  consequence  of  the  exorbitant 
charges  of  the  Companies*  possesses-  a 
well  of  this  description:  in  some  in- 
stances, as  much  as  500  gallons,  or  even  • 
more,  per  minute.     Now,  as  100  gallons. 

•  Tl  i «  notwithstarxTinjr,  we  believe  our  informa- 
tion vill  bfl  fotnu*  quite  cotteet.    Mndh  snow  Of- 
byeiii^a  there  wiH  of  course  £e,  tjlj  tbe  deposit > 
monev  In  hand   is  worked  out,  "but  with  tnat^in. 
end.— Ed.  M.  M.  •  •'    • 


per  day,  is  as  much  or  more  than 
the  various  water- wbrks  •deliver  to  theft 
customers,*  we  have  here  one  small  well 
which  would  supjriy  7200  houses.  It  is 
true,  that  as  greater  quantities  of  water 
are  required,  the  water  in  the  wells  sink 
considerably,  hut  still  they  are  octet 
drawn  dry ;  and  in  tny  opinion  can  never 
be  drawn  dry,  unless  the  Thames  ami 
other  rivers,  whose  springs  gush  out  front 
the  face  of  the  chalk  formation  upon* 
which  the  blue  clay  of  the  London  basiti 
rests,  be  drawn  dry  too.  Mechanical 
obstructions  may  sometimes  impede  th* 
supply,  but  this  can  never  happen  fro*? 
any  deficiency  of  the  fluid  itself.  In  fact, 
the.  main  question  appears  to  be,  not 
whether  it  is  possible  to  draw  an  almost 
roexhsustrble  supply  from  the  cOntem* 
plated  source,  but  whether,  if  the  project 
is  Carried  into  execution,  it  will  ever 
yield  any  thing  like  a  reasonable  return^ 
lor  the  capital  invested. 

There  appears  to  be  a  eonsrderaW* 
want  of  practical  information  «pon  the 
subject  even  among  the  agents  ami 
projectors  of  the  Metropolis  Spring*  Water- 
Company.  They  seem  to  suppose  tnas 
one  continuous  lake  of  water  exists  be* 
neath  the  blue  elay  upon  which  London 
stands;  but  a  little  inquiry  would  bate- 
informed  diem,  thai  water  exists  at  differ* 
ent  depths  in  the  blue  clay;  that  front 
seme  of  the  loiter  springs  the  water  will 
rise  to  a  greater  height  than  from  the 
one  which  is  nearest  to  the  surface,  and 
much  more  copiously ;  that  over  the  face 
of  the  chalk  which  exists  at  a  greater 
depth  than  the  blue  clay,  which  teyi*  met* 
the  next  succeeding  stratum,  a  very 
large  stream  of  punt  water  appears  tobi/ 
continuaHy  iowrng ;  and  that  fytsfrbaV 
(his  source,  fa*  beneath  that  which  thejr 
describe  in  their  prospectus,  the  mrgftt 
supply  of  water  required  for  some  buit*> 
nesses  is  frequently  obtained. 

The  main  objection  to  the  success  of  > 
the  Metropolis  6prmg*Wattr  Scheme^ 
will  arise  from  the  enormous  expensh 
which  will  be  required  to  raise  the  water 
from  the  shaft  to  the  level  of  the  present 
reservoirs  of  the  different  companies.  II 
is  probable  that  every  gallon  of  water  will 
have:to  be  pumped  at  least  60  feet,  to 
elevate  it  to  a  leVel  with  the  Thames;  for 

—  t       i  ■■■■  ■      —  iff*  ■» 

*  •  Hits  is  a  mistake.  The  average  »npi>ly  of  the 
Nefe  River  Company  f«  2*1  nations?  of  thefehWh 
Worki,  t6#  ffalUu)* ;  the  West  WMftlete*,  <1S>»  «t- . 
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though  it  is  probable  that  a  shaft  sunk 
4a wi)  to  the  chalk  would,  if  left  in  a 
state  of  rest,,  attain  au  equal  height  with 
the  Thames,  yet  when  it  is  pumped  conr 
tjnually  it  will  be  much  lowered:  not 
*  a£  the  source  will  be  exhausted,  but 
jtt^he  water  having  to  force  its  way 
onj.itye  source  through  quicksands  and 
JherijbsUruQtions,  will  of  course  not  flow 
WjW>,  sufficient  freedom  to  maintain  a 
fevftl  with  it;  when  left  to  itself,  the 
water  will  again  rise  to  its  former  height, 
after  a  lapse  of  a  few  hours;  but  it  is  not 
possible  to  draw  a  large  supply  without 
Wising  it  from  great  depths.  We  may 
safely,  estimate,  that  the  average  pumping 
of  the  Cumpany.  will  be  to  the  height  of 
iJie.New  River  Head,  at  Pentonville,  that 
l*y,80  feet  above  the  level  of  the  Thames; 
which  added  to  the.  supposed  depth  in 
(he  shaft,  below  the  Thames,  will  make 
140feet;so  thatitvvill  require  140,000  lbs. 
io  be  raised  1  foot  high  every  day,  for  the 
Supply  of  every  house  in  the  metropolis. 
U  will  be  for  the  engineers  of  the  Com- 
pany to  state  at  what  sum  they  estimate  the 
expense  of  the  power  thus  required ;  and 
it  will  be  for  the  public  to  consider,  be- 
fore they  purchase  shares  in  the  Company, 
.what  reasonable  prospect  there  can  he  of 
their  receiving  au  adequate  interest  for 
(heir  capital. 

,  At  the  same  time  that  there  does  exist 
strong  doubts  with  respect  to  the  prospe- 
rity of  a  company  formed  for  taking 
water  upon  a  large  scale  from  the  main 
springs,  yet  it  is  possible  that  companies 
ppon  a  narrower  plan  for  the  supply  of 
small  districts  might  prove  successful. 
Tliey  would  be  able  to  obtain  the  requi- 
site quantity  of  water  without  any  great 
labour  or  expense,  and  they  would  be 
able  to  avoid  the  necessity  of  raising  the 
prater  to  so  great,  a  height  as  is  necessary 
Ilfc  larger  works,  because,  in  consequence 
of  the  comparative  nearness  of  the  reser- 
jsoir.  to  the  consumers,  the  friction  upon 
the  pipes  would  be  little,  and  70  or  80  feet 
^pumping  might  thus  be  spared.  The 
New  River  Company  are ,  continually 
obliged  to  expend  50  or  60  feet  of  power 
tp  overcome  the  friction  upon  their  pipes, 
jipd  they  would  be  able  to  prevent  the 
^iiste.of  power  consequent  upon  serving 
4*aier,.att  different  levels. 
^  1^,  sir,  you  should  think  this  letter 
VHritjhjr  ,pf  insertion,  I  shall  return  to  the 
subject  in, a  short  lime,  and  lay  before 
*$*& '^rtiatters  a  concise  summary  of  the 


facts  which  are  at  present  known  re- 
specting the  water .  beneath  the  London 
hasn*.    ,        J  remaiu,  &c. 

W.J. 

May  16,  1835. 

COOKING   BY   GAS. 

Sir,— If  any  of  your  long  list  of  readers 
are  smitten  with  the  desire  of  diffusing 
useful  knowledge,  and  are  in  possession 
of  the  information  I  seek,  they  will  thank 
me  for  affording  them  an  opportunity  of 
indulging  that  laudable  and  fashionable 
propensity.  A  gas- work  has  been  lately 
erected  in  this  town,  and  we  are  trying 
to  make  the  heat  given  out  in  its  com- 
bustion available  for  culinary  purposes, 
or,  iu  humbler  phrase,  to  make  it  boil 
pots  and  kettles.  We  have  tried  the 
effect  of  an  apparatus  recommended  ia 
the  fifteenth  volume  of  your  Magazine, 
page  344,  and  find  it  answer  tolerably 
well,  it  consists  of  nothing  more  than 
a  cylinder  of  thin  sheet  iron,  twelve 
inches  high, six  inches  wide  at  the  bottom, 
and  three  at  the  top  ;  the  bottom  is  open, 
and  the  top  is  covered  with  a  piece  of 
fiue  wire  gauze  (forty-six  threads  in'  tub 
inch),  bound  tightly  over  it  by  a  bras 
ring.  .  The  gas  pipe  being  carried  two 
inches  up  the  cylinder,  the  gas  gets 
mixed  with  common  air  in  it,  and  they 
ascend  together  through  the  gauze,  ana 
are  set  fire  to  at  the  top.  The  result  of 
many  experiments  made  with  this  ma- 
chine, and  with  a  larger  one  of  a  similar 
nature  (but  five  .inches  in  diameter  at 
the  top),  seems  to  fie,  'that  two  quails  of 
water,  in  a  common  copper  tea-kettle,  * 
will  be  boiled,  by  the  application  of  three 
feet  of  gas,  whether  burnt  at  the  rate  of 
ten  or  of  twenty  feet  in  the  hour.  Now, 
as  our  price  is  1 2s.  6d.  a  thousand  feet, 
the  expense  is  only  a  halfpenny,  and 
therefore  we  may  be  said  to  be  already 
in  possession  of  the  valuable  seeret  of 
making  the  pot  boil.  But,  if  any  of 
your  readers,  as  I  said  before,  can  put 
us  up  to  a  better  plan,  we  shall  be  much 
obliged  to  them. 

I  am,  &c. 

M.  P. 

Hitchin,  May  7, 1835. 
.  P.S. —  I  may  add,  that  our  gas  is  of 
remarkable  purity  and  brilliance,  and 
pleases  all  eyes,  with  out  offending  any 
aose.  The  works  were  built  by  Mr. 
-j/Vest,  of  Durham,  under  the  superintend- 
ence of  Mr.  Lowe. 
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ANCHOR    FOE  RAILWAY-CA«1tlAeBf   6*  }ta$Llfe*l>  PLANK*. 


Sir,— Having  seen,  from  several  arti- 
cles in  your  Journal,  that  an  effectual 
method  of  preventing  the  descent  of  car- 
riages on  an  inclined  plane,  in  the  event 
of  the  chain  breaking,  is  a  desideratum, 
I  am  induced  to  forward  to  you  a  plan 
for  the  purpose,"  wn4^1r~"aqB?petirs  tome 
likely  to  meet  the  end  in  view. 

..  .-,•  >f " 

The  plan  is  a* follows:-^  .,.:..   - 

Let  a  doubleline  of  rails  he  laid  down, 
about  18  inches- asunder,  an d  secured 
firmly  in  the  'ground  in  the  middle- >of 
the  path  of  the  carriage,'  witn^Jwues 
through  them*  at  intervals  of  a  %a*th; 
and  through  these  holes  let  ironlratw  W 
put,  connecting  these  new  or  supplemen- 
tary lines  of  rails,  so  that  the  rails  mid 
ibars  together  may  present  the  appear- 
ance of  a  long  iron  ladder  lying  on  the 
ground  between  the  rails  on  which  the 
carriage  runs.  Upon  th«6e  rails  a  small- 
pair  of  wheels,  about  2  feet  in  diameter, ' 
or  less,  are  to  run,  connected  with  the 
upper  end  of  the  carriage  by  means  of 
two  bars,  6  or  7  feet  long,  which  are  to 
hook  on  and  off  the  carriage.  Over  the 
axle  of  these  wheels  the  draft-chain  is 
to  go,  to  raise  it  from  the  ground.  The 
motion  of  the  carriage  will,  by  means  of 


the  connecting~bars,  always  carry  these 
wheel*  along  with  it.  Another  pair  of 
iron  bars,  reaehiug  witbio  a  few  inches 
of  these  wheels,  are  then  fo  %e  hootfttt* 
or  fastened  tor  the  same- end  of  the  car- 
riage (but  below  the  ofhe>  bars),  iH  any 
simple  way  tha*  will  insure^  tfceJliHtit. 


give,,  the  side  bars  of  it  connecting  it 
with  the  carriage  may  be  made  with 
spiral  •  springs,  upon  the  principle  of  Sal- 
ter's spring-balance;  and  the  lower  these 
-bars  are  fastened  on  the  carriage,  the 
.less  quantity  of  upward  pull  there  will 
'  be  on  the  cress-ban  and  rails  to  disturb 
them  in  'their  bet*. 


Tig.  1. 


Fig.  1  is  a  representation  of  a  carriage, 
provided  with  such  an  appendage  as  [ 
nave  described,  in  the  act  of  ascending 
or  descending  an  inclined  plane.    The 


draft-chain  is  on  the  stretoh,  aitt^ttie 
dr.tg-hoolt  supported  off  the-  g*o*ntf %y 
tUe strain  of  the  chain.  >    *i  it 

■  .  ■• »    t«ti  r»Jlfi 


:>  mi  so 
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Fig.  2. 


^'!'*1fr  :!  shows  the  carriage  with  the 
drWfuebain  broken,  and  the  hook  an- 
chored on  one  of  the  crttss-bars,  having 


fallen  for  want  of  support  from  the  strain 
df  the  chain. 


As  the  draft-chain  will  not  be  stretched 
so  tight  in  transporting  carriages  down  the 
inclined  plane,  or  drawing  empty  carriages, 
as  it  will  in  drawing  them  up,  it  may  be 
useful  to  he  able  to  raise  the  chain 
somewhat  higher  than  the  axle  of  the 
small    wheels,    to    compensate  for  the 

,_  Fig- 


greater  bend  of  (he  chain  upon  those 
occasions ;  this  can  be  effected  by  having 
a  moveable  sheave  to  fix  on  the  middle 
of  the  axle,  with  a  deep  groove  on  its 
circumference,  over  which  the  chain  is 
to  work, «  sliawrfiit.  fig,  3. 


Fig.  4  shows  the  draft. hook,  with  the 
.^gjjook  under  it,  the  .dross-spring 
, ,£D4 smraJ-sjttings  to  the  side-bars. 

1 1  is  scarcely  necessary  to  add*,  that 
after  the  carriages  have4  been  drawn  up 
or  let  down  the  inclined  plane,  all  the 


bars  may  be  detached,  and  tbe  rails  left 
clear, 

F  am,  Sir, 
Your  obedient  servant, 
C.  Puthmd. 
DoWin.  F«t>.  14. 1835. 
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THE    DAVY   fJ^f?   SMPSJONt 


Sir, — The  determination  you  invariably 
show  to  attack  the  errors  of  the  great  or 
Kill?,  with  an  unsparing  hand,  when 
they  become  injurious  to  any  class  of  the 
community,  encourages  me  to  address 
you  once  more  on  the  fallacious  character 
of  the  Davy  lamp — for  such,  I  fearlessly 
assert,  is  its  assumed  safety*  As  I  do 
not,  however,  expect,  like  Sir  H.  Davy's 
friends,  the  supporters  of  its  practical 
safety,  that  vague  assertion  should  be  re- 
ceived as  facts,  where  life  and  property, 
to  an  immense  extent,  are  at  risk,  I  shall, 
I  trust,  give  you  and  your  numerous 
readers,  many  of  whom  it  materially 
concerns,  good  reason  far  jts  condemna- 
tion. Sir  H.  Davy  grounds  what  ©r%. 
Ure  calls  the  infallibility  of  his  lamp,  on 
the  metallic  cylinder  or  wire  gauge  Cage, 
which  surrounds  the  wick,  being  com- 
posed of  small  tubes  or  meshes,  which, 
he  asserts,  or  at  least  leaves  to  be  inferred, 
will  in  all  cases  prevent  the  passage  of 
flame.  How  far  small  tubes  or  meshes- 
will,  under  some  circumstances,  effect 
this  object,  it  is  not  necessary  to  investi- 
gate, when  it  has  been,  and  may,  at  any 
time,  be  proved,  that  the  metal  forming 
the  exterior  of  these  tubes  will,  if  acted 
on  only  for  a  few  moments  by  a  highly 
inflammable  mixture,  such  as  the  fire- 
damp    of   coal-mines,    do    become    a 


burning  mass,  and  thus  itself  con  duet 
flame  from  the  interior  of  the  lamp  to 
its  outward  surface.  This  is  the  radical 
defect  Of  this  instrument,  which,  to  the 
discredit  of  a-  scientific  age,  is  held  Bjfc^ 
as  a  monument  of  the  powerful  ^enitt* 
of  its  inventor,  and  remains  in  the  nttt*&> 
baud  as  a  protector.  After  what  iaJierfr 
stated,  it  would  be  waste  of  time*  andf*a 
inexcusable  encroachment  on  your  v*1#h 
able  space,  to  notice  other  im  perfections, 
in  the  Davy  lamp.  It  is,  however,  IS* 
be  hoped  and  expected,  as  the  root  of  tbt 
evil  is  pointed  out,  tbat  scientifie  an* 
practical  men  will  feo  longer,  by  what  . 
they  have  said,  or  neglected  to  say,  safcc* 
tion  the  use  of  this  destructive  Snstr*> 
ment,  untier  the  fallacious  name  of  ft*  - 
safety  lemp.  Sir  H.  Davy's  fame  aeithej* 
wants,  nor  ought  to  he  supported,  at  the 
expense  of  human  lite  and  human  stif* 
fering.         Your  constant  reader, 

;  U.G/R. 

N.B.— Since  the  introduction  of  the. 
Davy  lamp,  nearly  two  thousand  per- 
sons have  been  destroyed,  and  probably 
as  many  dreadfully  injured  in  their  pec* 
sons,  by  explosions  in  coal-mines.  Hun- 
dreds of  helpless  families  are  frequently 
left  by  these  fatal  events  in  want  and. 
misery. 


MR.   GURNET  AGAIN. 


We  observe  that  the  Select  Commit- 
tee, to  which  the  investigation  of  Mr. 
Gurney's  claims  to  a  national  reward 
for  his  abortive  efforts  to  introduce  steam- 
travelling  on  common  roads,  was  in  the 
last  Parliament  referred,  has,  on  the  mo- 
tion of  Mr.  Cayley}  been  re-appointed. 
Mr.  Hawes  dropped  a  reproving  remark 
.about  the  readiness  with  which  the  as- 
sent of  the  Crown  had  been  given  to 
Jljis  application  for  another  grant  out  of 
the  public  purse,  such  assent  being  pre- 
viously necessary  ;  but  the  Chancellor  of 
the  Exchequer  observed,  that  it  did  not 
necessarily  follow  that  a  grant  of  money 
would  be  the  result  of  a  favourable  re- 
port on  Mr.  Gurney's  application — the 
petitioner  might  be  rewarded  in  some 
other  way.  The  '*  other  way"  to  which 
the  Chancellor  of  the  Exchequer  alluded 
is.  of  course,  an  extension  of  the  term  of 
Mr.  Gurney's  patent.     Now.,  if  such  be 


really  the  understanding  on  which  the 
assent  of  Government  has  been  given  to 
the  re-appointment  of  the  Committee; 
its  labours  need  not  be  of  very  lung 
duration.  It  may  report  at  once,  wjffigut 
the  slightest  fear  of  disapprobation  fflhn 
any  body  tbat  Mr.  ©ntney  ought  toVave 
the  term  of  bis  patent  extended— till 
doomsday  if  be  likes.  There  is  not,  we 
will  venture  to  say,  a  single  individual 
in  the  whole  mechanical  world,  who  will 
grudge  Mr.  Gurney  the  exclusive  use^ 
for  ever  and  a  day,  of  all  that  is  in- 
cluded in  bis  patent. .  Net  could  Mr; 
Gurney  feel  othe*wtae  than  greatly  sathv 
fled  with  such  a  result  of  his"  appeal  td 
the  national  generosity—that  is  to  say* 
consistently  with  his  own  representations 
on  the  subject,  Mr.  Gurney  affirmed; 
in  the  course  of  his  evidence  before  ttht 
Select  Committee  of  the  last  Pariia* 
ment   (see  our  abridgment  of  the'-Mi* 
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BSjteVef  Kwitfeiiee,  »el,*fctt.  «v3<*43)t 
that  wbe*  his  stea*¥-oarriage  was  driven 
off  the  road  by  the  excessive  tolls  (of 
which  tolls,  however,  more  presently), 
the  invention  was  "  perfect."  If  this, 
then,  be  true,  what  greater  reward  could 
k*  desire  than  to  have  the  exclusive  use 
of  this  •*  perfect n  invention  secured  to 
bfoiself  and  his  representatives  for  all 
time  to  come?  It  would  be  as  good 
•  thing  ultimately,  to  the  race  of  the 
0o]d*worthy  Gurneys,  as  the  phileso. 
pher's  stone  itself.  For,  as  nobody  has 
yet  been  able  to  boast  (truly)  of  having 
attained  to  such  perfection  in  common- 
read  steam-carriage  making,  by  at  least 
a  fcandred  degrees,  Mr,  Gurney  has  only 
to  take  the  §eW  again  with  hiB  "  per- 
'  feet  "invention  (all  about  the  tolls  being 
satisfactorily  arranged — no  difficult  mat- 
ter), in  order  to  carry  every  thing  before 
him,  to  the  utter  annihilation,  not  only 
of  the  whole  of  the  existing  tribe  of 
coach  proprietors,  but  to  the  irretrievable 
discomfiture  and  confusion  of  ail  other 
steara-earrfafre  speculators  whomsoever. 

We  are  sorely  afraid,  however,  that  itt 
spite  of  the  Chancellor  of  the  Esehe- 
{tier's  prudent  reservation,  and  in  spito 
of  Mr.  Gumey*s  strong  representations  of 
the  "perfect"  character  of  his  inven- 
tion, a  grant  of  public  money  la*  after  all* 
the  only  thing  sought  for  by  this  re- 
appointment of  the  Committee.  We  ap- 
prehend that  Mr.  Gurney  knows  too  well 
the  real  worth  of  his  "  perfect"  inven- 
tion, to  care  one  straw  for  an  extension 
e£  his  patent  right  to  it.  We  trust, 
therefore,  that  the  Committee  will  take 
a  little  more  earns  than  they  did  on  the 
hMttoeeaeioa  to  eome  at  the  actual  facts 
of  the  case ;  that  they  will  not  accept  of 
worse  evidence,  on  any  material  point, 
than  the  very  best  within  reach— with 
hearsay  testimony,  tor  example,  when 
direct  testimony  is  to  be  bad,  and  ought 
to  be  produced;  and  that  when  they 
have  done  their  best  to  elicit  the  truth, 
they  will  not  rest  satisfied  with  the 
opinion*  of  such  scientific  gentlemen 
only  as  Mr.  Gurney  may  ehoose  to  put 
forward^  to  repeat  what  they  have  been 
retained  by  hith  (we  do  not  say  hired) 
to  repeat;  but  that  they  will  make  it 
(heir  business  to  ascertain  what  other 
equally  competent,  but  more  indepen* 
deut  because  nnfeed),  judges,  think 
of  Ms.  Gurney's  steam-carriage  perform* 
ances  and  pretensions.    We  would  per- 


ttctflariy  recommend  to  the  attention  of 
the  Committee  the  remarks  made  by  an 
acute  correspondent  of  this  Journal 
(H.,  No.  603),  on  the  propriety  of  hav- 
ing Sir  Charles  Dance  before  them,  to 
clear  up  the  doubts  which  hang  over  the 
Gloucester  and  Cheltenham  affair ;  and 
also  the  flat  contradictions  given  by 
Colonel  Macerone  in  his  last  steam  pain» 
pMet  (Expositions  and  Illustration*)  >  to 
nearly  the  whole  of  the  statements  in 
Mr.  Gurney 's  petition  and  evidence* 
We  shall  here  subjoin  those  passages  of 
Colonel  Macerone's  pamphlet  which  it 
seems  most  incumbent  on  Mr.  Gurney 
to  disprove.  Colonel  Maceroue,  it  is  im- 
portant to  observe,  not  only  expresses  his 
own  readiness  to  verify  on  oath  his  history 
of  Mr.  Gurney *s  proceedings,  so  far  as 
it  rests  on  his  own  personal  knowledge, 
but  refers  to  a  number  of  persons  of  re- 
spectability and  credit,  by  whom  his 
allegations  can  be  confirmed,  or,  if  crro* 
neovs,  contradicted. 

Colonel  Macerone's  Statement. 

In  the  summer  of  1825,  I  was  intro- 
duced to  Mr.  Goldswortby  Gurney,  by  Sir 
Anthony  Carlisle,  with  a  view  to  the  former 
gentleman  affording  me  the  use  of  a  work- 
shop in  his  extensive  premises  in  Albany- 
street,  to  enable  me  to  make  certain  experi- 
ments in  an  important  mechanical  invention! 
*f  hus,  also,  I  became  acquainted  with  Mr* 
John  Squire,  who  was  introduced  to  me  by 
B|r.  Gurney,  in  the  capacity  of  carpenter,  to 
assist  me  in  my  operations  ;  and  a  very  in- 
telligent young  man  I  found  him  j  remark- 
ably diligent,  discreet,  and  scrupulously 
honest.  For  several  months  I  mainly  occu- 
pied myself  with  my  own  particular  pursuit, 
•but  could  not  help  observing  the  progress  of 
Mr.  Qurney  with  his  steam-carriages.  At 
that  time,  and  for  many  months  after,  be 
confined  bis  experiments  to  the  rupnlhg 
round  his  own  yard ;  aud  at  length,  occa- 
sionally round  the  yard  of  the  Cavalry  Bar- 
racks, close  by. 

la  May,  1$26>  Mr.  Gurney  one  day  in* 
formed  me  that  the  carriage  which  I  saw 
return  home  with  a  broken  wheel,  and  the 
frame  sprung,  had  been  up  Highgate-hili,  at 
three  or  four  o'clock  that  morning,  I  con- 
fess that  that  intelligence  very  much  sun 
prised  me,  because,  having  assisted  at  all  the 
fitter  experiments,  in  which  the  carriage 
had  never  been  able  to  run  200  yards,  either 
on  the  beautiful  level  road  of  the  Regent  a 
Park,  or  in  the  Cavalry  Barracks,  without 
stopping,  I  did  not  think  it  capable  of  any 
such  exploit.  Moreover,  1  well  remember* 
that  it  appeared  to  me  very  suspicious,  that 
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neither  myself  or  any  ttther  witnesfe,  Bar* 
bis  own  five  or  six  men*  should  have  been 
apprised  of  the  intended  attempt  $  and, 
further,  that  such  should  have  been  executed 
at  such  an  unseasonable  hour!— However,  1 
did  not  at  that  time  think  Mr.  Gurney  ca- 
pable of  any  deliberate  plan  of  delusion,  and 
I  began  to  feel  a  great  interest' in  the  success 
of  the  steam-carriage,  and  to  aid  Mc  Gur- 
ney to  the  utmost  of  my  power.  1  will  not 
stop  to  say  what  I  did  towards  the  improve* 
jhent  of  his  mechanical  arrangements ;  Mr. 
Boulnois  and  others,  who  were  examined,  oii 
the  Committee  of  last  Session,  will  doubtless 
remember  something  about  them. — The  car- 
riage began  to  perform  better  in  the  BarfaGk- 
yard  and  Regent's  Park,  and  Mr  GtauTiey 
had  not  much  difficulty  in  making  me.  really 
of  opinion  that,  with  machinery  improved 
in  its  construction,  adaptation,  and  arrange- 
ment, the  carriage  would  Very  soon  bfc 
brought  to  do  all  that  would  be  required, 
-  One  day,  I  think  it  was  m  August* 
1826,  it  was  a  Saturday,  walking  with  Mr. 
fiuraey  in  the  Regent's  Park,  he  told  me 
that  after  all  his  application  and  labour, 
and  after  having  so  nearly  brought  tye  in- 
vention to  a  successful  issue,  he  was  on  the 
very  eve  of  being  utterly  ruined  and  over- 
thrown, for  want  of  a  little  more  pecuniary 
assistance.  That  very  day,  he  said,  he  had 
been  obliged  to  borrow  a  sovereign  of  a 
friend  (whom  I  need  not  name),  in  order  to 
make  up  his  men's  weekly  wages.* 

Feeling  a  lively  interest  in  his  case,  and 
really  believing  that  with  a  little  more 
money  to  build  another  complete  .carriage,  or 
two,  it  would  turn  out  a  very  profitable 
speculation,  I  asked  him,  whether  in  case  I 
should  procure  him  a  couple  of  thousand 
pounds  in  a  few  days,  it  would  be  sufficient 
to  relieve  him,  and  ensure  his  success!  In 
an  ecstacy  of  delight  he  exclaimed  that  if  I 
did  such  a  thing,  I  should  ensure  his  for- 
tune and  my  own  also!  In  an  evil  hour, 
but  in  perfect  sincerity,  I  wrote  to  my  old 
friend,  Captain  Dobbyn,  then  living  at 
Bath,  who  immediately  came  to  London.  I 
explained  to  him  the  nature  and  the  certain 
results  of  the  speculation,  if  it  should  prove 
successful.  I  introduced  him  to  Mr.  Gur- 
ney, cautioning  him  to  examine,  think,  and 
see'  his  way  clearly,  before  he  acted  upon  my 
suggestion. 

On  the  following  Wednesday,  being  the 
fourth  day  after  the  above  conversation  with 
Mr.  Gurney,  Captain  Dobbyn  gave  Mir. 
Gurney  a  check  for  3,0002.  for  the  Batji 
road.     With   regard   to  the   stipulations, 

•  I  did  not  then  know  that  he  bad  already  re- 
ceived 500/.  from  Mr.  Ward ;  ?,W0{.  from  Br. 
Mackey  ;  5,000/.  from  Colonel  Viney  ;  and  seve- 
ral tbontands  (I  am  fold  Ave)  from  Mr.  Tlihdtou, 
f  ilia  noma  t  Sir  Jassea  Cockbern  and  Co. 


jfittiii'Hiy  ft*  .  .hstaffm  >Mst  flnnwy  uririp 
tain  J&ohbyny  i  dwlnoty  ifrni*  motives  *oi 
delicacy,  a*  all  interfere.  3]he  Captain  em* 
ployed  his  own  solicitor,*  and.  from  that 
moment  he  identified  himself  with  Mr. -Gut* 
ney's  operations.  -  ;  •  j  4.-.  -■? 

At  my  suggestion,  Capta^'  i^bjjti 
Spoke  upon  I  he  grand,  subject;  tc i  *mr*}^|ap 
ning,  of  Dillington  Park,  Somerset/'ajttt ',4fo 
jointly  introduced  him  to"  MK'''  CrQrn^y. 
This  gentleman,  in  the  space  Vf/alUlew 
months,  advanced  Mr.  Gurjney  uowaVfls'  & 
15,000/. ;  and  I,  on  one  occasion,  near&lrrm 
say,  that  if  money  only  was  wanting*  to  ttftri£ 
the  carriage  into  practical  use,  an  expenflr* 
ture'df  forty  thousand  p&undi  shouU  not  stop 
him.f  I  next  introduced  hip  to  Mr.  Water* 
house,  of  the  Swan, with  Two  Necks,  Lad. 
lane,  who  at  that  tinte  had,  no  less  than 
twenty-three  or  four  of  the  mails,  besides  a 
xpultitntfe  of  other  cpaches;  f  his  gentleman 
was  very  anxious,  and  even  impatient,  to 
p^ay  down  several  sums,  on  account  or  licenses, 
to  run  steain-carriages  on  a  number  of  road*, 
beginning  with  three  Upon  each ;  but  Mr. 
Gurney,  flushed  with  the  tinkling  of  Captain 
Dobbyn's  money,  in  his  pocket,  excited  by 
his  high  tone  of  confidence,  and  ill-judged 
defiance. to  horse-coach  masters,  very  luckily 
for  Waterhouse,  and,  as  it  turned  out,  mo- 
rally so  for  me,  got  on  bis  high  horse,'  and 
actually  re/used,  to  allow  Mr.  Waterhouse  ti> 
see  the  performance  of  the  carriage  which 
he  had  shown  Dobbyn,,  &c,  declaring  that 
as  he.  was  then  building  two  or  three  whicfc 
would  be  perfect,  Mr.  Waterhouse  shoulH 
wait  for  their  completion.  Mr.  Waterhouse 
assured  me  that  to  induce  him  to  make  a 
first  payment,  it' would  be  sufficient  for  him 
to  see  '  the  Highgate-hill  *  imperfect  shat- 
tered carriage;  because,  if  it  only  performed 
six  Or  seven urfles  the  llour,  he  would- know 
how  to  make  allowance  for  its  limited  quali- 
ties, which  of  course  would  be  immeasur- 
aMy  excelled  by  the  '  perfect,  ones/  then'  in 
hand.  Such,  however,  had  become  the  petti* 
lance  and  arrogance  of  Mr.  Gurney,  that 
one  day  he  was  only  prevented  by  me  from 
actually'  ordering  his  men  to  turn  Mr. 
Waterhouse  out  of  the  factory- yard  ! 

In  the  interim,  I  introduced  Mr.  W. 
Boulnois,  Mr.  Abbott,  Mr.  Daviesy  and  an*** 
ral  other  *  men  of  money,'  and  great  intel- 
ligence in  speculative  affairs.  Mr.  Bonlnafc 
paid  Mr.  Gurney  600/.  1  believe  it  was  lor 
the  monopoly  of  the  Brighton  and  Worthing 
roads;,  and  I  was  told,  another  0QO/t  for.t^e 
Southampten?road.  ..  t..  ,••••< 


•  Mr.  Botterfield,  of  Gray^s-ina^qimfe.  TUt 
gmtUfmi*  u*uU  make  a  4^  mHMto  mite'*** 
•tool  oftk*  '  National  toward '  C*t*mOm.  ?  ■■  '* 

'+  He  repeated  ttri»  in  the  pretence '4»f ')|}. 
Portcll,  of  If ,  Cliff«*d'«  I«j<  Wa0nir*4ie<ftw?0nle 
titan em»loyed.u*i«  attorney*      ■  *->'  >■'■  "'  ^' 
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I ^tu#t  ooofcss  tJUUV  at  Ibis  Uioe  a   was 

*  siaoere  ;partiaipaten  in  the  delusion  as;  to 
tke  ;/irf*r*:  c*s>abilkies  of.  Mrv  Guorsey's 
bfiileratid  machinery.  It  was  MrjpO*sible>not 
to  see  that  a*  get  it  wu, wholly  inadequate 
to  the  end  proposed — but  the  gentleman  who, 
£fypofh$|  my,  introduction,  advanced  their 
mQu^y^j^ad  equal  opportunities  with  myself 
y| jujfcog  ^wMt  they  saw.*  Neverthe- 
legfe  jTrjius*., own  that,  as  it  was,  I  did  con- 
ttpujte  ephsj&raD)y  to  the  confidence  which 
placed  in  Mr.  Gurney  V  hand*  an  amount  of 
•funds,  one- tenth  of  which  would  have  been 
inore  ,  than,,  adequate  to  bring ,  forth  .{be 
jnerits;  and  capabilities  of  his, plans,  beyond 
$\\  pussjhmiy.  pf.  mistake,  had  there  been  any 
j^exitand.ca|»abUi>y  in,,tnem,f  t     •.   •  1  i    .; 

*  The  .£re£t  d^vqtl^e  ^ btftaUle,  [  of  Mr. 
purnej( :7anjl Ji^^  hackers,  in  ibe  waiter  of 
parliamentary  compensation*  was  a  parlia- 
mentary wrong .,  inflicted  on  him  in  the  way 
of  *  prohibitory  tojisj*  and  it  was  cop  tended 
and  sworn  to*  by  a  number  of  witnesses,  that 
the  tolls  alone  were,  the  cause .  of  his.  failure 
#ow, notwithstanding  the, palpable  absurdity 
land  falsehood  of  that  pretence^  it  may  be 
jtirell  for  me  to  show  the  clear,  public,  and  wejl 
.understood  real  cause  of  the  failure  at  Glasgow, 
which,  to  my  utter  surprise,  Mr,  Ward  was 
prevailed  upon  to  disguise,  in  order  to  chime 
^n  with  the  pioce  performed  before  the  Commit- 
tee, Mr.:  Ward  had  repeatedly,  told  me  quite 
ji  different  story— that  is,  the  true  one ;  and 
J  know  several  other  persons' who  can  con- 
Arm  the  facts. .  Here  is  an  extract  from  a 
letter  of  Mr.  Angus  Macleod,  of. Glasgow, 
who  was,  Mr. ,  Gurnej's  and  Mr.  Ward** 
!*gent  in  the  affair  of  the  sale  of  the  patent 

for  Scotland,  written  nearly  a  year  before 
the  publication — of  the '  Minutes  of  Evidence,' 

Judracts  0/  a  Letter  /rem  Angus.  Macleod, 
.;  *      E*q.t  .to  Colonel  Macerone, 

•♦  Glasgow,  October  11,1993.  t 

/> .  •* Xk  the  period  I  first  embarked  iotp  too  specu- 
lations of.  steam-carriages,  45,000/. .  would  have 
been  paid  for  Carney's  steam-carriage  patent  for 
Scotland,  had   the    experimental  carriage,   with 

/which  Mr.  Gurney  came'  down,  performed  «•»  ef- 
feetive  journey  froin  Edinburgh  to  Glasgow !  But, 
1  am  sorry,  to  say,  that it.toolt  tl^rec  days  to  cover 

1  *  I  worted  in  my  »hirt*sfoeVe*  and  apron, 
■Unm  morning  to  night ;  andwh*ne*e>  any  person 
.mom  to  (he  factory,  to  talk,, or  10  treat,  Mr.  Gar- 
hey  would  Say,  *  Speak  to  the  Colonel— whatever 
h*  agrees  to,  I  wHl  confirm.''  .    r 

:oVr  ifter  Mr;  GumeyV  plans  bad  ,*e*n  '  pat  so 
- — pk  jWMHble  test,  that  unlimited  fends  could 
•h.  ;and  had  been  proved  to  be  utterly  wortb- 
■  Captain    Dobbyn   became  loud  in  bis   re- 
proaches towards  me,  for  having  introduced  aim 
aaiBcka  —  (1  dare,  not  mention  his-  exares- 
**A°|0*  4csihince<L  him.  by  reminding  him;  that  he 
-b^*v9Wraod  over  agaio  asserted,  that  Mr.  ban- 
ning !«*,,«  tfi«  rjeganwUn*.  repeatedly  offered  him 
.<JMto*>.MO#.  iorhie  3,000/;  bargaM  with  Mr. 
sfwisnajr  ~i  iNoay^  this  assertion  J  can  prove  by  seve- 
ral witnesses !    $0,  Jf .Captain  Pfbby*  «ho»e  so 
refnso  iuch*a  offer,  why  reproach*  me  t 


tit*  distance,  and.  I  was  booted,  and  laughed  at,  -to 
be  ihe  progenitor  of  introducing  such  an  invention 
to  Scotland,  See.  the  parties,  composed  of  the 
c'renm  of  rbis  ^country,  in  money  matters,  and  1 
have  the  first  ciass-  of  land-owners  in>  the  vicinity 
of  Glasgow,  who  ,are  all  my  friends,  still  hoi<i  to- 
gether, and  are  as  anxious  as  ever  to  adopt  thejirit 
effective  carriage  on  the  field  here.  But  as  yet, 
those  trio  pretended  te>  do,  could  not  do  at  all. 
Messes.  Girdwood,  Nelson,  Bain, .Messrs.  Scott, 
Sinclair,  and  Co.,  Mr.  Ferrie,  and  all,  say,  let  us 
see  something  tangible."'* 

I  have  several  others  to  the  same  effect, 
but,  for  the  sake  of  brevity,  I  will  only  add 
an  extract  frdm  one  which  1  received'  this 
dsy  from  the  same  gentleman  :— 

<        r  "  Glasgow,  Feb.  **♦  18ft*. 

-,*' J  aw  ««ceedtnely  snrpHsed  at  Mr.  Ward's 
«0^duov(h<j|wever  unfortiwate  he  h<«s  been  ihroutth 
Mr*  Gurney^s  representations;,  that  he  should  have 
ietoteseHo-strch  stratagems,  *hen  he  must  know, 
tkat,'  wh«n  such  are  known,  it  must  lead  to  dis- 
aTae*  fcjim*  •  I  koow  him  and  Gurney  .perfecUy, 
apd  I  must  regret,  the  day  I  became,  acquainted 
With  either  Of  them.  The  first  Thursday  in  March, 
1831  (f  believe'  it  was  the  da>),  Gnrney,  with  a 
partjY  and.lr  one  of  the  number,  started  from  Ed  in- 
buqgb.  tot  Glasgow..  When  abput  two  miles  on 
With  the  carriage  it  stopped.  The  caps  had  to  be 
taken  off  the  cylinders,  the  pistons  taken  oat,  antt 
new  springs  put  in.  On  Saturday  morning  follow- 
ing, Mr.  Gurney,  Dr.  Anderson,  of  Edinburgh, and 
I,  started  again,  and  travelled  eighteen  miles 
fabout  nine  miles  the  hour);  then  suddenly  stopped 
Within  two  mites  of  the  halT-way-doase ;  got  hordes 
-to  it,  and  after  undergoing  some  repairs  .or  leakage, 
started,  and,  with  tome  assistance  on  the  road,  got 
the  Carriage  to  within  two  miles  of  Glasgow  that 
evening.  Other  experiments  performed  were  rqualtp 
Unsuccessful.  Proper  matraeemeni  was  wanted, 
as  wexl  as  a  tight  boilir  and  proper  ma- 
chinery.'' 

■•*'  Withwspect  to  the  pretended  tolls,  Mr* 
Macleod  adds,    • 

.  "  The  Trustees  on  the  Paisley  line  pf  road? 
through  Mr.  Wallace's  (M.P.)  influence,  gave 
tmelte  mite*  free  of  the  road  from  fo««.  Sir  Alex- 
anderMaitland  Gibson,  of  Edinburgh,  agreed  to 
do  the  same,  and  the  question  of  tolls. was  a  trivial 
matter.  The  purchase  of  the  patent  entirely  de- 
pended Upon  the  success  of  the  carriage  on  its  trips 
/rom  Edinburgh  to  Glasgow,  &c 

<Stgned)  «  A.  Macusoo."  - 

V  To  Colonel  Macerone.M 

"  Now,  .what  do  you  think . of  this,  Mes- 
sieurs of  the  Committee,  engineers,  savans, 
wards,  creditors,  and  sop  expectants !  Mr. 
Wallace  knows  Mr.  Macleod.  Ask  Mr. 
Wallace,  who  is  of  your  Committee,  if  he  dis- 
believes him. "  If  he  does,  I  wHl  bring  scores 
of  other  persons  who  saw  the  miserable  fail- 
ure of  the  thing,  which  i  am  accused,  of  hav- 
jing  copied.  The  boasted  ascent  of  High- 
gate-Kill,  too— there  is  another. pretty  piece 
of 'humbug;!  after  which  achievement  Mr. 
'Hancock,  and  so  many  others,  were  smitten 
■  with  emulation  to  build  steam-carriages  *in 
imitation  of  Mr.  Gurney!*  The  only  car- 
riage Mr.  Gurney  had  then,  was  a  frame, 
with  the  boiler,  &c.,  upon  which  was  placed 
a  cabriolet  body.  .  I  bad  often  seen  it  crawl- 
ing round  the  yard  of  his  factory,  and  at* 
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tempting  M  ri**  a  fe*  nWidrea'  yards  in  the 
Regent's  Park,  or,  more  frequently,  in  the 
favourite  place-«the  \ard  of  the  cavalry 
barracks,  close  by.  Never  eould  it  move 
faster  than  five  miles  the  hour,  at  the  ut- 
most ;  and,  as  Wr.  Hancock  observes  in  hia 
letter  above  given,  never  had  it  gene  a  hun- 
dred yards  without  stopping,  from  some 
cause  or  other.  Judge,  then,  of  my  surprise 
at  being  one  day  informed  by  Mr.  Gurney 
that  this  carriage  had  been  up  the  old  High- 
gate-hill  that  same  morning,  at  four  a.m. 
I  wis  simple  enough  to  believe  him ;  but,  to 
to  be  brief,  the  fact  is,  that  the  empty  car. 
riage,  or  rather  frame,  was  helped  up  the  hill 
by  four  or  six  stout  men,  who,  after  stepping 
a  score  of  times,  and  a  good  hour's  pushin?, 
puffing,  sweating  steaming,  managed  to  get 
it  up  to  the  top!,  In  coming  down  again* 
however,  the  earriage  was  upset ;  but  what 
t>f  that!  having  been  up  that  terrible  hill,  it 
came  home  in  triumph,  drawn  by  horsest 
The  so  much  talked-of  *  journey  to  Bath,'  in 
which  my  friend  Captain  Dobbyn  was  one  of 
the  par^y,  was  executed  somewhat  better, 
but,  any  how,  not  as  it  is  so  ignorantly 
exulted  upon.  The  carriage  was  taken  se- 
cretly, by  horses,  to  C  ran  ford-  bridge  on  one 
day ;  the  next  the  fire  was  lightedf  and  it  went 
by  steam,  in  one  entire  summer's  day  (if  not 
in  two,  as  I  am  told),  as  far  as  Afelksham. 
Here,  again,  recourse  was  had  to  horses, 
which  drew  it  on  to  Bath  !  The  same  order 
was  observed  on  its  return — horses  to  some 
miles  on  this  side  of  Melkshatia — steam  to 
C  ran  ford- bridge — then  horses  home!*  Now, 
I  beg  to  inform  those  whom  it  may  concern, 
that,  independent  of  other  testimony,  I  have 
had,  for  two  years,  the  very  same  men  in  my 
employ  who  were  at  the  Jligbgate  hill  busi* 
•ess,  at  the  Bath  journey,  and  at  the  Chel- 
tenham speculation.  I  have,  it  is  true,  ques- 
tioned them  very  little  on  any  of  those  mat- 
ters, because  I  observed  a  very  marked,  and, 
we  may  say,  proper  reserve  and  reluctaoce  to 
say  any  thing  about  them ;  b*t  I  shall  now 
make  a  pointof  getting  at  all  the  particulars. 
I  myself  saw  the  much  talked-of  ascent  of 
Stan  more,  hill,  and  1  can  safely  declare  that 
it  was  effected  by  a  similar  process  to  that  of 
Highgate. 


I  will  not  now  observe  upon  the  long  rig- 
marole about  the  difference  between  horse 
muscalar  power  and  steam  -  power,  with 
which  Mr.  Gurney  has  completely  flabber- 
gasted and  edified  the  honourable  gentlemen, 
as  the  village  parson  edified  his  flock,  by 
composing  his  sermon  almost  exclusively  of 

•  Mr.  Gurney  always  endeavoured  to  go  oat  as 
privately  as  possible*  with  ■•  other  witnesses  tfraa 
his  own  men  I  lie  cooM  then  boast  «t  his  per* 
fomaaoes  with  imparity  J 


Latin  quotation*.  WM  ft  seemo*}  cried 
the  viUa*e*».  Whs*  t  men  *r»w»a»feua 
powers  of  invention  I  eueUiated  the  bono** 
able  members,     fist  I  will  feftttf  all  this 

*  miraculous*  stuff,  and  just  giva  yon  a  few  of 
the  words  which  were  tatf  on  mm  jMkrtiettlaf 
point  of  the  subject,  thai  is,  the  much  talfe* 

Of  •  SEPARATORS.' 

[Here  follows  extracts  on  this  point 
from  the  evidence  of  Mr.  Gurney,  Mr, 
Gordon,  Professor  Faraday,  Dr.  Lardper. 
and  Mr.  M'NeilL] 

Now,  good  reader  of  mine,  wfeat  do  yon 
think  about  all  this  and  these  wonderful 

*  separators  f  *  *  *  Yet,  would  yon  believe  It; 
neither  the  Cheltenham  nor  the  Edinburgh 
carriages  had  any  'separators'  at  all!!l 
Mr.  Gurnet  himsbu  had  thrown  itp  km 
indispensable  separators,  and  constructed  sett1 
ral  boilers  entirely  without  ihekt  t  He  sub- 
stituted in  their  stead  a  huge  flat  'front,'  at 
it  was  called,  placed  just  at  the  baeks  of  the 
passengers,  consisting  of  a  flat  rectangular 
chamber  of  parallel  surfaces,  similar  in  sb&pi 
to  one  of  the  sections  or  chambers  of  Mr. 
Hancock's  boiler,  only  containing  ten  tidies 
as  much  water,  fifty  gallons.  Safe,  if  so 
dangerous  a  formation  can  ever  be  cfttteft 
safe!— safe,  I  say,  merely  by  thickness  df 
metal,  and  by  a  great  number  of  strong  bolts 
with  which  the  two  surfaces  were  held  toge- 
ther! At  the  sale  at  Mr.  Gurney's  factory, 
in  Julv  1832,  there  were  several  of  these 

*  backs*  or  fronts  laying  about;  and  two  new 
steam-carriages,  which  were  then  and  there 
sold,  had  such '  backs,'  and  no  parliament**} 
4  separators,'  or  '  horizontal  chambers','  be- 
longing to  them !  So  uncertain  and  bewil- 
dered was  the  '  miraculous'  man  at  the  miser- 
able working  of  his  boilers,  that  he  actually 
boHt  more  than  one  with  steam  receiver*, 
or  separators,    placed  horizontally  undbe 

THS  BOlLBlt,  IN  TRV  ASH-PIT  !  ! ! 

1  assisted  at  the  construction  of  several 
ofthefi  st  carriages,  and  Mr,  Squire  had  a 
hand  in  all  that  Mr.  Gurney  built  j  the  Chel- 
tenham and  Glasgow  carriages  includes!. 
The  best  and  most  confidential  working  en- 
gineer  in  the  employ  of  Mr.  Gurney  *4s 
Mr,  James  Wearn,  whose  letter,  addressed  to 
me  from  Paris,  has  been  seen  at  page  6S/* 
He  had  the  principal  hand  in  the  construc- 
tion of  the  carriages  and  boilers  we  are  speak- 
ing about;  and,  together  with  his  brother, 
and  four  others  of  Mr.  Gurney's  late  smiths, 
boiler- makers,  &c,  have  been  a  long  time  fn 
my  employ;  and  if  the  Committee,  or  ear 
one  else,  would  like  to  question  thorn,  they, 
as  well  as  many  others  who  have  not  been 
called,  can  give  them  a  little  real  matter  of 
fact  information  \ 

•Useste4KumMee>,«|ag«*^#oi     .' 
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mng*.  a*  ctkbnrfed  to-  the  ft**  fer  iis  rfelieh.us 
""?'"•*•  **'"  **?*»•*  *»  England  by  Earl  Powis; 
•nd.in  the  Opinion  of  naturalists  familiar  with 
India,*  bntttuy,  might  be  mere  extensively  cnfti- 
vated  here,  than,  from  its  usual  arboreous  itatar*, 
might .bo  supposed  possible.  Mr.  Royie  states  (II- 
Mtl.  Hinrflayan  Mountains,  Part  Vt),  that  'by 
{rafting  and  transplanting  the  ordinary  growth  it 
jaarh  impeded*  and  shrubs  pi  lets  than  lour  fort  in 
Bright  bare  home,  in  the  &aharnnp«re  Botanic. 
Garden  (N.  ladint,  above  a  down  mangoes.  It 
would  be  necessary  only  to  imitate  tbe  c  imaie,  by 
giving  a  areen- house,  ebia  in  winter,  rapidly  raising 
the  beat  in  February  and  Mareh,  and  continuing  it 
till  May  and  June,  or  about  ifae  time  ot  the  acees- 
ui*f»  ot*  the  rains,  when  the  addition  of  moisture  to 
the  heat  is  indicated;  as  the  mangoes  only  per. 
ftotiy  ripen  alter  the  atmosphere  has  become  moist 
In  the  rains/' 

'  Densities  qf  Bodies  at  different  Depths.— Yra- 
fessor  Ltslie  observes,  that  air,  compressed  into  the 
Vflieth  part  of  ite  volume,  has  its  elasticity  fifty 
times  augmented ;  if  it  continue  to  contract  at  that 
rate,  it  would,  from  its  own  incumbent  weight,  ac- 
huire  the  density  ot  water  at  the  depth  of  thirty- 
Wnir  miles.  Bat  water  itself  would  hare  its  density 
nVubled  at  the-  depth  of  utaetjNtbree  miles,  and 
aroald  attain  the  density  of  quicksilver  at  the  depth 
af  MB  miles.  In  descend)"?*  therefore,  towards  the 
*»tre,  through  nearly  4<M*mHe»,  Me  e\>hdetosafioa 
«f ottftaar?  eabstaheetl  woultf  itrfrptfse  the  utmost 
powers  of  eeneeptton.  Dr»  Young  *ay«  that  steel 
would  ha  Oompieesed  Into  one- fourth,  and  stone 
feto  one  eighth,  or  its  bulk  at  the  earth's  centre* 
However,  we  are  yet  ignorant  of  the  law*  of  com' 
pteaMoa  of  eoHrfj  bodies,  beyond  a  certain  limit » 
though,  from  the  experiments  of  Mr.  Perkins,  they 
appear  to  be  capable  of  a  gieat.r  degree  of  eoin- 
w— **■  than  has  generally  been  imagined.— J* re. 


,  The  Pott  in  Indian The  Post-office  is  in  almost 
all  countries  a  monopoly.  Iudia  is  an  exception  to 
this  rule.  Tbe  present  mode  of  conveying  the  mail 
is  by  runners,  who  tiavel  at  the  rate  ol  about  f»ur 
«we*  an  hour.  Jn  some  parts  of  the  I)eccan,  a 
horse  post  has  been  tried,  and  in  one  instance  a 
light  carriage.  The  nature  of  the  country  is  at 
present  uniavourable  for  the  use  of  these  improve- 
ment* {  but  as  it  advances  in  prosperity,  the  in*. 
Jortaoce  df  rapid  and  Certain  modes  of  communis 

tition  will  become  apparent,  and  tbe  means  will; 
air  tless.be  provided.  The  post  is,  yet  little  used, 
by  the  natives,  and  the  revenue  derived  from  it  is 
trilling.— Thornton's  India. 

Jfr,  Collier's  fteu)  Boiler,  which  has  been  foe 
seme  time  tin  trial  en  board  His  Majesty's  steamer 
Meteor,  has  turned  out  so  ill  thai  the  Lords  of  ihe 
Admiralty  have  ordered  it  to  be  removed  and  the 
vessel  to  be  placed  out  of  commission,  till  she  can 
be  refitted  with  boilers  on  the  common  plah. 

&  award's  Vapour  Engine.— -The  Nautilus  has' 
arrived  at  Pitimtiuiti  with  tetters  from  Lisbon  Of 
fan  Ittfa*  The  Cornel,  wbtehv  hail  left  Lis  hot.  e* 
£ho  &b,  was  obliged  to  put  back  with  her  ma* 
chiuery  out  of  order.  The  plates  immediately  in 
contact  with  the  heated  quicksilver  had  burst,  a  nit 
rendered  her  unniMuageaOle.  Tbe  new  invention 
has.  therefore,  *o  far  failed;  hut  it  is  to  have 
another  trial.— Tim**.  . 

v  Asa***  Sitter  X>ve.— There  was  sold  last  week,  at 
the  hVank  of  EngJand,  the  largest  mass  of  Engli>h 
silver  ever  received  into  that  establishment.  Its 
weight  waa  S941  ox.,  and  its  value  upwards  of 
1,000/.  it  was  .the  produce  of  a  miao  in  the  east- 
ern part  of  Cornwall,  at  *bich  ores  containing 
front  M«  to  .loan  oa.  por  tea  of  ornate  not  unJre- 
quentiy  raised. 


Jlfn  PvUus  if  applying  for  another  patent  for 
what  ho  cal.t  «•  an  improved  method  of,  or  comfaj- 
nation  of  method  and  app»ratn»  for  communicat- 
ing, transmitting,  and  exuaiing  motive  power,  by 
meana  whareol  carriages  or  wa  eons  maybe  pre* 
polled  on  railwiys  or  road-,  and  vessels  may  be 
propelled  on  canals."  Has  he  found  out  then,  at 
length,  that  the  plan,  as  it  stands,  won't  de  ? 

Indian-Rubber  Boat.— The  Providence  Journal 
given  a  dvacriptio  .  of  the  Indlan-i  u>  her  boat— a 
iieat  affair,  weighing  about  SO  lbs.,  wbieb  may  be 
folded  up  and. carried  about  from  place  to  place; 
it  will  sustain  a  ton  weight,  and  accommodate 
quite  a  fishing  party! 

Parliamentary  Tunnelling  ^We  are  glad  to 
observe  that  the  Thames  Tunnel  job  has  been 
brought  orfder  the  notice  of  the  House  of  Commons 
bv  Mr.  Walter.  It  now  appears  that  the  loan  of 
347,000/.  was  authorised  by  an  Act  ot  Parliament 
smuggled  through  the  Lards  and  Commons  last 
year,  with  such  underhand  adroitness,  that  nobody, 
except  those  in  the  secret,  ever  heard  of  it  before; 
much  in  the  *ame  way,  we  presume,  that  tne  Glas- 
gow Lottery  Act  was  smuggled  through;  and  lor 
like  honourable  and  patriotic  ends.  We  have 
hitherto  doubted  Mr.  Brunei's  talents  In  the  tun- 
helling  line,  but  after  this,  we  must  be  silent:  Tot 
though  he  has  not  yet  been  able  to  undermine  Old 
Father  Thames,  he  has  achieved  what  is  almost  as 
great  a  work— he  has  undermined  (i.e.  undertun- 
nelred;  both  Houses  of  the  British  Parliament  - 
driven  a  shaft  all  the  way  from  the  Thames,  at  St*. 
Stephens,  to  the  Treasury  Cuainbers,  Whitehall. 

The  Freyburg  Suspension- Bridge. —We  regret  to 
learn,  from  a  friend  who  has  ju*t  returned  irorj 
Switzerland,  that,'  in  consequence  of  some  symn; 
toms  of  insecurity  exhibited  by  the 'suspension- 
bridge  at  Freyburg,  described  in  i.ur  611th  No.,  the 
local  authorities  have  ordered  it  to  be  stopied  up 
for  tbe  present.  * 

New  Suspension* Bridge.—  According  to  the  French 
papers,  an  engineer  at  Rouen  has  lately  obtained  a 

{intent  for  a  tuspeusioti-bridge,  which  will  hare  at 
he  central  point  an  arch  of  sufficient  elevation  to 
admit  tbe  highest  mast  to  pass  under  it.  The 
drawbridge  is  s  »id  to  be  of  so  simple  construction. 
that  It  may  be  r*tsed  by  one  person  wi-.h  the 
greatest  eas.«.  The  arch  will  be  sufficiently  «tnng 
to  support  the  chains,  which  are  to  extend  from  It 
to  each  side  el  the  rwew—Athenteum.  This  reads 
very  like  m.nsense.  The  arcli  at  "  the  central 
point"  is  to  support  the  main  chains  (instead  of 
towers  and  counterforts  on  each  side  asmual); 
bnt  what,  pray,  is  to  support  the  arch?  Tnis  ui*. 
eovery  of  a  method  of  making  suspension- biuues 
support  themselves,  comes  with  admirable  propriety 
from  a  country,  the  engineers  of  which   have  ac- 

2 uired  an  unfoitunate  celebrity  for  so  p tilting  up 
ridges  of  this  description  that,  with  all  tlie  sup- 
ports they  ean  bring  to  them,  they  never  stand  I 
For  one  suspension-bridge  of  English  construct  on 
which  has  given  way,  there  have  been  at  least  *ix 
times  a*  many  of  French.  In  England,  failute  is 
but  the  exception;  in  France,  it  has  hitherto  been 
the  rule. 

•  The  Apple  in  India.— Mr.  Royle  states,  in  tie 
last  No.  of  bis  splendid  u  Illustration*  of  the  Hima- 
layan Mountains,"  that  the  apple  has  been  found 
to  succeed  extren.elyweli  in  the  southern  paits  of 
India,  especially  abmit  Bangalore  and  Tirhert ;  and 
that  ft  yields  al*o  in  northern  India  fruit  which, 
thoiuh  small,  is  of  a  good  uality.  Tbe  p  ocaga- 
tion  of  the  tree  in  the  east  is,  however,  much  im- 
peded by  the  difficulty  attendant  on  the  introduc- 
tion of  European  varieties.  *  An  apple-tree  from 
Liven  oJ,  in  consequence  of  being  the  only  one 
woieb  survive*,  cost  Upwards  of  7QI.  before  it  was 
planted  in  tne  nursery  at  Mussooree." 
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Curious  Catalogue  of  Boob— Mr.  Brligs,  Um 
"scientific  bookseller"  of  ParlMM«eut-s*rent,  has 
just  announced  the  completion  of  hit  "  catalogue 
W  new  and-  seeead-hnnd  books,  for  1*34.  in  ail 
languages,  and  on  nil  subjects;"  some  of  which  un 
•<  Hatters  himself  wiH.  be  highly  interesting  to  the 
members  of  the  civil  engineers,  and  the  amateurs 
•f  practical  science  in  general."  Judging  from  the 
printed  specimen  which  Mr.  firings  (or  tome  body 
else)  has  sent  us  of  the  catalogue,  it  must  be  a  very 
canons  affair.  Among  the  perfect  uniques  there 
are  two  particularly  deserving  of  notice.  One  is, 
••  Records  of  the  S me* ton  Club,  ertiiel  by  Sir 
John  Rennte,  21  thick  quarto  volumes"  (!  f  1);  the 
oilier,  "Transactions  of  the  Institution  of  Civil 
Engineers,  all  the  volume*  up  to  a  certain  data 
(query  1815 1)  wanting."  1 1 !  f! ! 

The  London  and  Birmingham  Steam  Company 
(Dr.  Church's  concern)  are  advertising  their" opi* 
nitm"  that  "  all  the  difficulties  of  ruuolhc  steatn- 
cai  iia<e»  upon  gravel  roads  are  now  overcome, 
and  that  it  will  be  done  to  great  profit  to  those 
engaged  in  it,  and  iininei:ae  a  vantage  to  the  com- 
munity at  Urge ;»'  not  only  so,  but  they  have  actu- 
ally had  the  biavery  to  resolve,  "  that  the  direc- 
tors be  requested  (why  not  authorised  T  J  to  buiM,  as 
sooujts  possible,  the.  necessary  complement  of  en- 
gines, for  establishing  r<*jcu]ar  Hues  of  coaches 
from  Birmingham  to  London."  If  the  thin*  he, 
in  the  "  opinion"  of  the  Company,  so  perfectly 
clear  and  certain,  why  so  much  advertising  and 
puffing  about  it?  Why  not  put  the  carriages  on 
the  road  at  once  ? 

The  London  Mechanics'  Institution  anniversary 
was  celebrated  on  Wednesday  la  t,  when,  for  the 
Jirst  time  these  ten  years,  Dr.  Birkbeck  was  kot 
apostrophised  as  the  Founder  of  the  institution. 
Truth,  then,  has  at  last  been  so  far  triumphant. 
We  balf-exse c*ed.U»at  Lord  Brougham  would  have 
benotired  this  triumph  ot  Truth  with  bis  presence; 
but  his  loidship  seeini  to  have  been  otherwise  en- 
gaged. Possibly  bis  lordship  may  have  thought 
that  Truth  could  shift  for  herself  very  well  without 
him.  In  the  Times  report  of  the  proceedings  of 
this  anniversary  there  is  a  typographical  error, 
which,  considering  the  obstinate  partiality  of  that 
journal  for  his  obstinate  lwdship,  looks  almost  as 
if  it  tad  been  intentional.  A  vote  of  tbanhs  is 
there  stated  to  have  been  passed  to,  Dr.  Birkbeck 
as  the  'enlightened  inttitutor  of  the  institution." 
The  word  actually  used  was  "  instructor ■"  and  so 
2t  is  given  in  all  the  other  daily  journal*  which  we 
have  seen.    • 

f  The  Railway  Buffing  Apparatus  lately  invented 
and  patented  by  M.  Be  i  gin,  and  now  in  fall  opera- 
tion on  the  Dublin  and  Kingstown  line,  ha*  given 
already  some  remarkable  proofs  of  its  efficiency. 
About  a  fortnight  ago,  a  train  of  ten  carriages 
came  with  such  force  against  one  of  the  stationary 
buffers,  placed  at  the  ends  of  the  line  to  make  the 
trains  bring  up  easily,  as  to  tear  it  completely  from 
its  foundation,  and  crush  the  framework  of  the 
buffer-rod  of  the  first  carriage— that  which  more 
immediately  sustained  the  shock ;  yet  so  slight  was 
the  effect  on  the  carriages  in  the  rear  (the  shock 
being  ab-orbed.  as  it  were,  by  the  series  of  buffers 
connecting  them),  that  the  passengers  were  not  in 
the  leaat,inccpveniencedV  Again,  on  Monday  last, 
a  ete*fcpr,  with  seven  carriages  in  its  train,  came 
in  collision  with  a  coke  waggon  at  one  of  the  cross- 
ings, and  was,  with  its  tender,  thrown  quite  off  the 
rails,  with  not  a  little  damage  to  both ;  but  so  little 
were  the  passengeis  aware  of  what  had  happened, 
that  they  put  out  their  heads  inquiring  the  cause  of 
the  stoppage!  Had  such  accidents  as  either  of  these 
happened  on  any  other  railway,  or  on  this  without 
the  buffers,  one-half  .of  the  passengers  would  have 
been,  pitcited  out  of  the .  carriage*,  and,  in  all  pro- 
babili  y,  many  of  them  severely  injur*4vr»VuTon, 


The  London  end  Blrminmkwm  Bediweuj  it  < 

in  the  hands  of  large  capitalists.  Tb*reisoneho!der 
of  a  thousand  shares,  another  of  are  hundred.  A  call 
of  1*.  per  share  (making  357.)  -became  payable  on 
Wednesday,  the  lvth  of  April,  and  we  hear  that 
more  than  9M.M0f .  was  received  by  the  treasurers 
before  the  end  of  the  same  w**k.^  Birmmphmm 


Portable  Steam-Enatnes,  such  as  A.  B.  inquires 


after,  or  as  they  are  called  in  France  locomobiles  (a 
much  fitter  name),  may  be  had  of  any  respectable 
steam-engine-maker.  Those  altudtd  to  in  the  pa- 
ragraph he  refers  to  were  made  at  Manchester. 

The  Spring-Water  BnoWe.— A  correspondent 
at  Hammersiuitb  has  furotehed  «s  with  the  ttdlow* 
ing  corroborative  instance  of  the  failing  off  in 
the  supply  from  the  spring-Wells  in  and  around 
London,  alluded  to  in  the  letter  of  a  ••  Manufac- 
turer,*' inserted  in  our  la<t  Number:— ••  A  gentle- 
man  in  this  neighbourhood  had  a  well,  in  which 
the  spring  at  first  rose  tw*  uty  feet  above  the  our* 
free;  but  it  has  in  the  course  of  a  few  years 
diminished  so  much,  th«t  at  the  present  time  It 
stands  at  five  feet  below  the  surface." 

Mr.  Cundy's  "  Observations  on  the  Midland 
Counties'  Railway,"  arc  not  written  in  a  fair 
apuit,  or  with  sufficient  attention  to  farts.  He 
thinks  it  barely  possible  that  he  has  "  yet  a  lesson 
to  learn."  He  mav  depend  upon  it,  that  be  has 
yet  a  great  many  to  leara.  He  asserts  in  the  paper 
which  he  hat  tent  us,  that  on  Air  Great  Northern 
Railway  (In  nubiout)  coal  "  may  be  conveyed  on 
the  whole  line  at  an  average  o*  a  halfpenny  pot 
ton  per  mile"!!!  Now,  every  person  of  mi  way 
experience  kaowsfthat  this  is  impossible.  Even  at 
eight  times  that  sum,  the  conveyance  of  coal  (h y 
itself)  is  a  losing  c 


*  We  shall  give,  in  our  neat,  the  first  of  a  series  of 
papers  on  Railways,  by  John  Herapath,  Esq. 

Advertisements  for  our  Monthly  cover  must  be 
tent  in  on  or  before  the  27th. 

Communications  received  from  Mr.  Baddeley— 
Mohawk-Mr.  Birdseye— Mr.  Pulton— V.  L.  A.— 
Emilias— Mr.  Nelson— Aquarius. 

'  The  Supplement  to  eur  last  Volume,  con- 
taining Titles,  Index,  Ac,  with  a  PortMit.  oh 
Steel,  of  Samuel  Clegsr,  Esq.,  C.  B.,  is  now  pub- 
lished, Price  6a*.;  alio  the  Volume  complete,  in 
boards,  Price  vs.  6d. 

Our  Publisher  will  give  One  Shilling  and  «*- 
mce  for  copies  of  the  Supplement  to  Vol.  IX. 


'  "|jg»  Patents  taken  out  with  economy  and  de- 
spatch;  Specification!  prepared  or  reyised;  Ca* 
reals  entered;  and  generally  .every  Branch  of 
Patent  Business,  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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WOOD  AND  QUANTRILLE'S  PATENT  PUMP. 

The  writer  of  the  present  article  is 
induced  to  invite  attention  to  the  patent 
pump,  which  is  the  subject  of  it,  because 
he  has  himself  had  personal  experience 
of  its  superiority  over  other  pumps,  and 
believes  he  will  be  doing  a  service,  both 
to  the  ingenious  patentees  and  to  the 
public,  by  making  its  merits  more  gene- 
rally known. 

The  construction  of  the  pump,  as  will 
be  seen  from  the  prefixed  engravings,  is 
remarkable  for  its  simplicity.  A  per- 
spective, and  in  part  transparent,  view  of 
it  is  given  in  fig.  1.  A  is  the.  working 
chamber  ;  B  the  suction-pipe ;  D  E  F 
the  valve-box,  staple,  and  spear ;  G  g 
the  pUTRp^-Tod  ;  H  h  the  stay  for  pump- 
rod  f  I  P  L  the  stauncheon  ;  K  k  step 
to  receive  the  staunch  ion ;  M  m  plate 
for  step  of  the  staunchion ;  N  pump- 
handle.  Figs.  2,  3,  4,  and  5,  are  de- 
tached views  of  the  valve  box,  staple, 
and  spear;  fig.  2  exhibiting  the  valve 
shut,  fig.  3  the  same  open.  Fig.  6  is 
the  step,  and  fig.  7  the  plate  for  the 
step  of.  the  staunchion.  Fig.  8  represents 
a  cistern-head- with  Ranch  and  nosle. 

The  point  to  be  particularly  noted,  in 
the   construction   of  this  pump,   is   the 

feculiar  position  of  the  suction-pipe  B. 
nstead  of  being  situated  under  the  cen- 
tre of  the  barrel,  as  in  other  pumps,  it  is 
fixed  on  one  side  j  which  not  only  admits 
of  its  being  much  larger  in  the  bore  than 
usual,  but  leaves  that  bore  completely 
open  and  unobstructed.  In  the  suction- 
pipes  of  the  pumps  in  common  use  the 
bore  is  always  less  at  the  end  attached 
to>  the  barrel  than  at  the  lower  end,  in 
consequence  of  the  valve  occupying  a 
considerable  part  of  the  orifice ;  and  to 
the  extent  of  the  difference,  is  their 
efficiency  necessarily  diminished.  The 
advantages  of  the  simple  but  important 
change  of  position  made  by  Messrs. 
Wood  and  Q,uantrille  are,  first,  that  a 
greater  quantity  of  water  can  be  raised 
by  their  pump  in  a  given  time  than  by 
any  other  known  to  the  writer — one  of 
6  inches  bore,  worked  by  one  man,  being 
capable  of  raising  upwards  of  76  gallons 
of  water  per  minute;  second,  Hat  it  is 
not  liable  to  be  choked,  all  foreign  mat- 
ters that  may •  happen,  to  be  sucked  up 
with  ihe  water  having  an  ppen  and  free 
passage  from   the  suction-pipe    to   the 


working  chamber,    and    thence ,  to  the 
discharge-pipe. 

f  he  portability,  or  rather  locomobility, 
of  this  pump,  is  another  circumstance 
well  deserving  attention.  U  may  be 
shifted  or  unshifted  by  one  nefson  in  a 
minute's  time ;  and  remove4  by  a  couple 
of  men  from  ope  part  qf  a  person's  pre- 
mises, and  refixed  to  another  in  less  than 
a  quarter  of  an  hour.  On  board  of  ves- 
sels of  war,  where  the  decks  are  often  re- 
quired to  be  cleared  of  a  sudden,  with 
the  utmost  possible  dispatch,  this  facility 
of  removal  would  be  found  of  immense 
advantage. 

C.  G.  S. 

Southampton,  May  6, 1835. 


APOLOGY  FOR  THE  GREGORIAN  SYSTEM 
OF  CHRONOLOGY,  AND  NEWTONIAN 
THEORY   OF  THE   TIDES. 

Mr.  James  Luckcock,  in  the  memoir 
of  his  brother  Mr.  Joseph  Luckcock 
(Mech.  Mag.,  vol.  xxii.  p.  609),  tells  us, 
that  the  Gregorian  emendation  of  the 
Julian  Calendar  exhibits  a  "  partial 
ind  imperfect  knowledge  of  the  subject;" 
and,  again,  that  it  is  "  a  clumsy  at* 
tempt;"  and  this  is  said  of  a  system  of 
chronology,  which  has  been  the  ad- 
miration of  every  one  capable  of  under* 
standing  its  extreme  beauty  and  sim- 
plicity, and  which  Sir  John  Herschell  pro- 
nounces to  he  "  of  remarkable  simplicity 
and  neatness.*9  But  it  was  necessary  to 
vilify  it,  to  make  room  for  Mr.  Joseph 
Luckcock's  new  system,  which  is  to 
procure  for  its  author  *  a  conspicuous 
niche  in  the  immortal  temple  of  scien- 
tific fame,"  and  to  unite  his  name  in  a. 
trio  with  those  of  Julian  (?)  and  Gregory. 

Three  sages,  at  three  different  period*  famed, 
The  erring  steps  of  wanri'ring  Time  reclaimed,: 
A  Pagan  lirst,  the  circling  seasons  classed  ; 
The  next  a  Pope  ;  a  Polisher  the  last : 
The  first,  midst  Roman  bucklers,  strode  lo.  fame': 
The  last,  by  making  buckles,  did  the  same.   .' 

Now,  sir,  our  biographer,  wjio  makes 
such  a  furious  anti-popery  charge  against 
poor  Gregory,  is  so  deeply  read  in  the 
subject,  that  he  has  made  the  most 
notable  discovery  that  it  was  Julian  who 
ftrst  amended  the  calendar,  and  not 
Julius  Csesar,  as  has  been  hitherto  igno- 
rantly  supposed.  Let  us  now  examine 
whether  |»e  be  as  well  read  in  the  details 
of vthe  system  as  he  is  in  its  history. 
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In  pointing:  out  its  defects,  he  says, 
"  the  excess  of  the  six  hours  is  provided 
for  by  our  leap-year,  but  no  provision 
whatever  is  made  for  the  remaining  tinted 
so  that  he  has  discovered  that  the  allow. 
ance  of  six  hours  is  insufficient,  and  that 
no  provision  is  made  (or  the  remaining 
time,  whereas  most  other  writers  on  the 
subject  have  supposed  that  six  hours  was 
au  over  correction. 

But  waiving  any  consideration  of  this 
blunder,  we  next  come  to  the  positive 
assertion,  "  thrtt  no  provision  whatever 
has  been  made  for  the  remaining  time." 
Supposing  that  this  last  expression  means 
the  time  that  is  over  allowed  for  by  the 
Julian  leap-year,  if  this  assertion  were 
correct,  in  what  consisted  the  Gregorian 
emendation?  Was  it  merely  for  the 
purpose,  as  Mr.  James  Luckcock  asserts, 


of  lopping  off  ten  (not  eleven)  days  from 
the  calendar?  No,  sir;  all  the  world 
knows,  that  by  a  beautiful  and  sim- 
ple scale  of  compensation,  the  errors 
consequent  upon  the  unmanageable  na- 
ture of  the  solar  year  were  provided 
for,  and  that  not  only  for  the  time  being, 
but  also  for  a  period  of  3,000  years  in 
advance ;  and  although  it  was  not  con- 
sidered necessary  to  carry  the  enuncia- 
tion further  at  that  time,  yet  the  rules 
are  capable  of  further  extension  to  the 
end  of  time. 

I  shall  now,  sir,  offer  to  your  readers 
an  analysis  of  the  Gregorian  system ; 
not  that  J  suppose  any  of  them  are  as 
ignorant  of  the  subject  as  Mr.  Luckcock, 
but  to  save  such  amongst  them  as  are 
not  very  conversant  with  it  the  trouble 
of  reference  and  calculation : — 


All  Years  of  the  Christian  Era  which  shall  be. 

1st,  Even  multiples  of     4  shall  be  leap-years       of  366  days,  and  have  the  sign  plus. 
2d,  Even  multiples  of  100  shall  be  common  years  of  365  days,  and  have  the  sign  minus* 
3d,  Even  multiples  of  400  shall  be  leap-years       of  366  days,  and  have  the  sign  plus. 

Here  ends  the  Gregorian  rules,  further  correction  being  unnecessary  for 
nearly  3,000  years;  but  the  rules  continued  in  the  same  spirit 
are  as  follows : —  • 

4th,  Even  multiples  of  3,600  shall  be  common  years  of  365  days,  and  be  minus. 
5th,  Even  multiples  of  50,400  shall  be  leap-years  of  366  days,  and  be  plus.  • 
0th,  Even  multiples  of  2,520,000  shall  be  common  years  of  365  days,  and  be  minus. 


Thus  we  provide  correction  for  two 
millions  and  a  half  years,  and  may,  of 
course,  extend  the  rules  ad  infinitum, 
taking  care  always  that  the  signs  be  re- 
ciprocating or  alternate.  The  necessity 
for  attending  to  this  last  property  of  the 
system,  seems  to  have  been  overlooked 
by  Sir  John  Herschell  in  his  Treatise  on 
Astronomy,  when  he  proposes  to  fix  the 
next  stage  after  400  at  4,000  years,  in- 
stead of  at  3,600,  as  above  stated.  Had 
it  been  so  fixed,  although  it  might  an- 


swer for  the  time  being,  yet  it  would 
have  obliged  the  next  following  stage  to 
have  been  of  the  same*  sign  as  itself, 
both  being  minus ;  and  would,  of  con- 
sequence, have  diminished  the  common 
year  to  one  of  364  days,  which  would 
have  been  quite  contrary  to  the  spirit  of 
the  Gregorian  compensation,  which  beau- 
tifully confines  all  years  to  either  365  or 
366  days. 

Let  us  now  apply  the  foregoing  rules 
to  an  example  :— 


To  find  whether  the  Year  2,000  be  a  Leap-Year  or  not 

2,000  being  an  even  multiple  of     4  is  by  rule  1st  constituted  a  leap-year. 
....         ....         ••••        100  is  by  rule  2d  reduced  to  a  common  year* 

400  is  by  rule  3d  reinstated  a  leap-year. 

And  it  will  consequently  be  a  leap-year. 
Next,  to  prove  the  critical  correctness  of  the  rules,  let  us  find  by  their  aid  how 

x.  a 
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many  leap-years  hare  elapsed  since  the      number  of  days  to  the  end  of  the  present 
bhth  of  Christ,  and,  of  consequence,  the      year  :— 

1835,  hy  rule  1st,  hath  of  leap-years 458,  sign  -f> 

... .        2d,  ihere  are  disqualified 18,  . .    — 

• . . .        3d,  there  are  reinstated 4,  . .    + 

444 

Then  444x366=162504 
And  1391x365=507715 

670219 

Now  the  decimal  of  the  solar  year, 
365*-  5*.  48«".  49.7%  being  365.242242,  multiplied  by  1835,  gives  670219,  the  same 
result.  • 

Let  us  next  see  if  the  rules  he  equally      hence ;    we  shall    thenjiave  the  year 
exact  in  their  more  extended  state,  and      1,001,835: — 
take  lor  that  purpose  a  million  of  years 

1,001,835  multiples  of         4  rule  1st  -f-  250458.7 
...      •.  .  100  ..    2.1  —    10018.3 

400  .  .     3d  +      2504.5 

3600  .  .    4th—       278.3 

...       ...  50400  ..     5th  +  19.8 

Then  248686  X366=  88823076  248686 

And  759149x365=277089385 

365912461  days. 

Again  the  decimal  365.242242x1001835=365912461,  being  again  the  same  result. 

With  respect  to  the  other    splendid  nothing?    There  must  be  lather  extra- 

Luckcockonian  discovery,  of  the  cause  of  ordinary  tides  in  that  quarter  were  the 

tides,  it  might  be   as  unceremoniously  Luckcockonian  theory  accepted  in  lieu 

dealt  with  as  the  foregoing,  leaving  the  of  Newton's  exploded  system.     He  must 

author  in   the    predicament   of   having  also  send  a  polite  message  to  the  moon, 

neither  time  nor  tide  favourable  for  his  requesting  her  ladyship  not  to  exercise 

voyages  to  the  aforesaid  temple  of  fame.  such  potent  influence  on  our  tides  at  her 

But,  Mr.  Editor,  I  have  already  occu-  full  and  change,  or  else  she  may  one  day 

pied  too  much  of  your  patience  and  my  get  pulled   to  pieces    by   our  50-horse 

own  time ;  1  shall  be  content,  therefore,  power  attraction, 
with  putting  one  question — what  is  to  MoHAwfc. 

become   of   the   ocean  near  thej  poles, 
nhere  the  centrifugal  motion  is  almost  y     ' 


ON  RAILWAYS.     BV  JOHN 

Railroads,  at  length,  bidding  fair  to 
become  the  pivot  of  great  national 
changes,  induce  me  to  make  a  few  ob- 
servations, for  the  purpose  of  enabling 
the  public  to  distinguish  between  projects 
Mibstantialiy  good,  and  useless  chimeras. 

It  is  scarcely  needful  to  observe,  that 
Liverpool  and  Manchester  have  had  the 
honour  of  setting  mankind  an  example 
in  the  carrying  of  passengers  and  goods 


HERA  PATH,  ESQ. — NO.  T. 

on  railways,  with  a  speed,  which,  tell 
years  since,  it  woaid  have  been  insanity 
to  expect,  and  of  demonstrating,  beyond 
the  power  of  dispute,  their  advantages 
to  the  community,  and  the  large  profits 
to  the  undertakers  of  similar  projects, 
when  based  in  reason,  and  guided  by 
prudence. 

For  a   railway  to  be  successful,  the 
concurrence  of  two  circumstances  is  ne- 
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cessary— first,  plenty  of  trade  between 
the  termini  of  the  line,  and  the  country 
through  which  it  passes  ;  secondly,  that 
•  the  country  be  so  chosen  that  a  good 
working  line  can  be  easily  constructed. 
Either  circumstance  being  deficient,  the 
other  is  useless.  Now  the  amount  of 
trade  and  passengers  being-  in  any  case 
easily  within  reach,  I  shall  limit  my 
observations  to  the  requisites  of  a  good 
working  line.  On  this  point  it  is  that 
success  must  ultimately  rest,  and  that 
deception  is  most  generally  practised, 
not  only  on  the  subscribers  to  railways, 
but  on  the  Legislature  which  has  to  sane- 
tion  the  undertakings. 

A  good  working  line  must  be — first, 
very  nearly  level,  in  no  instance  rising 
more  than  10  feet,  er,  at  most,  15  feet 
per  mile,  unless  for  a  short  distance  pre- 
ceded by  a  descent  or  a  long  level ; 
secondly,  as  nearly  straight  as  possible, 
and  free  from  all  sharp  curves,  except 
near  the  termini ;  thirdly,  if  carrying 
passengers  be  an  object,  it  must  be  de- 
void of  tunnels,  the  bane  and  pests  of 
railroads.  In  all  cases  I  assume  the  rails 
to  be  well  laid,  and  the  road  firm  and 
steady. 

Such  are  the  elements  of  a  good  rail- 
road, and,  after  satisfaction  on  the  arti- 
cles of  traffic,  are  the  tests  by  which 
every  one  should  be  tried  previous  to 
supporting  it.  Besides  these,  there  are 
others,  which,  though  little  or  nothing 
attended  to,  contribute  much  to  the  good 
working  and  success  of  railroads.  Here- 
after they  may  come  under  my  notice, 
but  at  present  my  business  is  with  the 
grand  points.  With  regard  to  the  first 
element,  it  flows  from  that  which  con- 
stitutes the  beauty  and  value  of  railways, 
that  is,  the  exceedingly  small  amount" of 
traction  on  rolling  friction.  This  is  but 
1  in  240  of  weight.  Every  ascent,  there- 
fore, of  1  in  240,  or  22  feet  per  mile, 
doubles  the  force,  and  conseqnently  the 
expense  of  conveyance.  Of  course  11  feet 
per  mile  increases  the  expense  a  fourth, 
or  by  a  fourth  diminishes  the  speed  *  or 
weight  to  be  carried.  Now,  if  we  con- 
sider that  the  whole  weight  carried  on  a 
railroad  cannot  exceed  the  weight  carried 
on  the  most  difficult  parf  of  it,  if  of  any 
length,  the  value  and  truth  of  our  first 
condition  is  apparent,  namely,  that  no 
well-constructed  railroad  should  incline, 

*  This  is  not  mathematically  trne;  the  speed  is 
not  diminished  a  fourth,  but  somewhat  less. 


for  any  considerable  length,  more  than 
10.  or  at  most  15  feet  per  mile ;  and  mote 
especially  if  the  operations  of  a  little 
wet  and  heavy  dews  are  to  be  taken  into 
account.  Much  sharper  inclinations,  in 
which  the  lengths  are  small,  or  the  whole 
perpendicular  height  to  be  ascended  does 
not  exceed  about  20  feet,  might,  under 
peculiar  circumstances,  be  profitably 
employed. 

Of  the  importance  of  avoiding  incli- 
nations, a  better  example  cannot  be  given 
than  that  on  the  Manchester  and  Liver- 
pool Railroad.  There  the  Whiston  and 
Sutton  inclined  planes,  which  are  only 
about  1J  mile  each,  ascending  I  in  92,  or 
about  56  feet  per  mile,  and  so  little  that 
the*  eye  can  with  difficulty  distinguish 
the  inclinations,  reduce  the  speed  with- 
out extra  engines  from  33  to  8,  or  10 
miles  per  hour  in  the  course  of  half  a 
mile,  or  not  unfrequently  to  a  stand  still ; 
and  tax  the  Company  for  two  helping 
engines  with  an  additional  expense  of 
1,000/.  per  annum. 

Respecting  the  second  condition,  curves 
not  only  increase  the  friction,  retard  the 
speed,  and  strain  the  engines,  adding 
thereby  much  to  the  annual  expense,  but 
if  they  are  sharp,  induce  in  swift  motion* 
considerable  danger  by  the  centrifugal 
force  tending  to  throw  the  trains  off  the 
"rails.  Economy  and  safety,  therefore, 
exclaim  loudly  against  short  and  sharp 
curvatures.  It  is  difficult  to  assign  the 
limit  of  admissible,  curvature ;  this  will 
greatly  depend  on  the  velocity.  Al| 
curves  create  friction  and  expense,  but 
the  danger  will  be  proportional  to  the 
rapidity  of  motion.  As  a  general  rule, 
probably,  no  part  of  a  railroad,  not  near 
a  terminus,  should  have  its  radius  of 
curvature  less  than  from  1  to  1|  mile. 
In  my  experiments  on  the  Manchester 
and  Liverpool  Railway  last  year,  T  could 
not  help  noticing  the  sensible  effects  on 
the  speed  and  labouring  of  the  engines, 
in  different  parts  of  the  line,  owing  to 
its  curvatures.  These  effects,  too,  are 
most  felt  when  the  rails  work  badly  with 
a  little  wet,  and  in  strong  winds. 

Our  third  condition— ^-t  he  avoiding  of 
tunnels— is  one  of  so  much  importance  to 
the  permanent  success  of  a  railway,  that 
1  confess  I  know  not  how  to  do  justice 
to  my  feelings,  and  the  experience  I  have 
had  on  the  subject.  To  appreciate  the 
nuisance  of  travelling  in  tunnrls  it  must 
be  witnessed  5  no  description  can  ade» 
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quately  represent  it.  The  instantaneous 
transition  from  the  free  and  open  air  to 
the  confined,  damp,  offensive  atmosphere 
of  tunnels,  and  from  the  full  light  of  day 
to  midnight  darkness,  rendered  more 
visibly  dismal  by  the  glimmering  of  gas- 
lamps  here  and  there,  are  certainly  not 
among  the  greatest  of  tunnel  nuisances, 
but  yet  are  such  as  few,  after  one  expe- 
riment, would  like  to  repeat.  Were  I 
to  endeavour  to  describe  the  pernicious 
effects  on  the  human  frame,  and  particu- 
larly on  those  of  a  delicate  texture;  of 
the  differences  of  temperature  in  the 
open  air  and  in  tunnels,  during  winter 
and  summer;  or  the  deafening  noise • 
of  discarded  steam  against  the  top  of 
the  tunnel,  and  its  numerous  reverbe- 
rations, or  the  annoyance  of  this  steam 
filled  with  particles  of  coke  scattered  for 
want  of  vent  with  lavish  prodigality  over 
the  train,  my  efforts  would  entirely  fail. 
But  what,  allow  me  to  ask,  would  be  the 
consequences  of  an  accident  in  the  con- 
fined limits  of  atnnnel,  a  mile  perhaps 
from  either  extremity,  in  the  midst  of 
darkness,  and  some  3  or  400  feet  under 
the  surface  of  the  earth  ?  Tunnels  are, 
indeed,  the  greatest  evils  with  which  any 
railroad  could  be  afflicted.  Without 
one  redeeming  quality  to  set  against  the 
excessive  expense  f  of  their  construc- 
tion, or  the  dangers  they  create,  they 
abound  in  nuisances  for  every  one  of  the 
human  senses. 

On  the  Liverpool  and  Manchester 
Kail  way  there  are  two  tunnels,  both  at 
the  Liverpool  end.  In  each  the  instru- 
ment of  traction  is  not  a  travelling  but  a 
fixed  engine,  with  an  endless  rope! 
Hitherto,  I  believe,  there  has  been  no 
instance  of  a  travelling  steam-engine 
towing  a  train  of  passengers  through 
tunnels.  Whenever  the  experiment  is 
.  fried,  the  inconvenience  and  annoyance 
will,  I  am  satisfied,  be  found  far  too 
great  for  passengers  to  endure;  and 
either   steam-engines,    in    their   present 

•  This  may  be  experienced  in  miniature  in  pass- 
ing under  the  arches  of  the  viaducts.  When  ex- 
perimenting I  paid  some  attention  to  the  annoy- 
ance of  steam  and  coke,  subsequently  alluded  te, 
which  is  generally  »0  great  as  to  prevent  travel- 
line  outside,  even  in  the  open  air,  and  I  have  Httle 
4oubt  or  being  able  to  remove  it. 

+  I  believe  the  ordinary  expense  is  abont  40/. 
j»er  yard  of  length,  or  U.  2«.  Sd.  per  inch.  If  the 
tunnel  be  Irk*  that  designed  at  Box  hill,  near 
JBath,  22  feet  by  30,  I  am  informed  it  will  be  about 
00/.  per  yard, or  1/.  13a  4d.(that  is  nearly  the  united 
#ees  of  a  learned  conclave  of  one  counsel  and  two 
attorneys)  per  inch. 


mode  of  application,  or  tunnels,  must  be 
abandoned.  If,  therefore,  it  be  con- 
sidered that  passengers  pay  many  times 
the  tonnage  of  heavy  goods,  and  that  on 
the  Liverpool  and  Manchester  Railway 
they  ^constitute  56  per  cent,  of  the  total 
returns,  what,  I  submit,  must  be  the 
prospects  of  any  project  in  which,  forming 
the  chief  item  of  profit,  their  convenience 
and  comfort  are  outraged  by  the  accumu- 
lation of  insufferable  nuisances?  Far 
is  it  from  me  to  wish  to  raise  impedi- 
ments to  the  formation  of  railways,  con- 
vinced as  I  am  of  their  utility,  and,  from 
the  wants  of  society,  of  their  necessity, 
I  would  much  rather  lend  my  humble 
assistance  to  forward  them.  All  that  I 
wish  to  do  is,  to  furnish  the  general 
body  of  the  public  with  a  few  hints  to 
direct  them  in  the  choice  of  proper  ob- 
jects to  support,  that  they  may  not,  as 
but  too  frequently  happens  by  disap- 
pointment in  schemes  injudiciously  plan- 
ned, be  led  to  discountenance  under- 
takings, which,  bottomed  in  sound  prin- 
ciples and  conducted  with  skill,  cannot 
fail  to  redound  to  their  own  profit,  and 
the  country's  prosperity. 

In  my  next  I  intend  to  commence  art 
examination  of  the  working  capabilities 
of  the  various  public  railways  sanctioned 
and  planned  out  of  London.  Any  in- 
formation on  the  subject  (post  paid)  to 
the  author,  will  be  thankfully  received^ 
especially  that  containing  the  particulars 
of  their  respective  sections  and  map. 
lines. 

John  Herapath. 
Kensington,  May,  1835. 

THE   PNEUMATIC    RAILWAY. 

Sir, — The  only  excuse  that,  I  think, 
can  be  offered  for  the  unnecessary  warmth 
displayed  by  the  projector  of  this  mon- 
strosity, is,  that  he  has  deceived  himself 
into  the  belief  of  the  practicability  of  hip 
scheme,  I  know  nothing1  whatever  of 
Mr.  Pinkus  5  hut  I  am  sure  that  I  am 
pot  the  only  one  who  considers  that  he 
is  wasting  his  money  and  his  energies 
on  one  of  the  greatest  absurdities  ever 
submitted  to  the  public.  As  your  corre* 
6pondent,  Mr.  Geo.  Berry,  has  antici- 

fated  some  practical  difficulties  to  the 
k  'neumatic  Railway,  which  I  had  pre- 
pared for  your  inspection  last  week,  let 
«ie  now  confine  myself  chiefly  to  one, 
which  is,  as  I  conceive,  insurmountable ; 
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!  allude  to  the  valvular  opening,  which, 
'if  I  understand  the  description  aright*  is 
to  extend  through  the  entire  length  of 
the  railway.  Now,  as  the  train  of  car- 
riages is  to  be  connected  with  the  mov- 
ing piston  or  diaphragm,  by  means  of 
this  continuous  opening,  one  may  sup- 
pose that  k  should  be  at  least  two  inches 
wide.  If  we  take  a  length  of  raitvvay 
only  a  mile  in  extent,  this  valvular  opetu 
ing  will  present  an  area  equal  to  98 
square  yards.  It  appears  to  me  that 
neither  the  projector  nor  the  sponsor  (Dr. 
Lardner)  of  the  Pneumatic  Railway,  will 
be  able  to  adapt  a  covering  to  this  val- 
vular opening  that  will  permit  the  rarefi- 
cation  of  the  air  contained  in  the  cylin- 
der. Dr.  Lardner  terms  the  covering  a 
valvular  cord,  which,  in  plain  language, 
means,  I  presume,  a  leather  strap,  pro- 
perly prepared,  and  sufficiently  flexible, 
to  run  easily  over  the  drum  of  the  gover- 
nor. But  who  will  take  upon  himself 
to  ensure  so  perfect  an  adjustment  of  this 
leather  strap,  it  being,  say  one  mile  in 
length,  that  it  shall  act  at  all  times  as  a 
perfectly  air-tight  valve  throughout  its 
whole  length — notwithstanding  exposure 
to  every  kind  of  weather — to  variations 
of  temperature — to  dust,  friction,  and 
many  other  impediments.  I  have  often 
been  told  that  gas-engineers,  with  all 
their  care,  find  it  very  difficult  to  lay 
mains  so  that  they  shall  be  perfectly  air- 
tight ;  and  it  is  doubtful  if  there  is  a  mile 
of  main  in  the  kingdom  that  would  sus- 
tain, for  one  minute,  an  ich  of  mercury 
above  or  below  the  pressure  of  the  atmo- 
sphere ;  and  yet  Mr.  Pinkus  proposes  the 
partial  exhaustion  of  a  main  whose  dia- 
meter is  to  be  40  inches,  with  an  opening 
on  its  top  side  equal,  in  one  mile,  to 
nearly  100  square  yards,  and  covered  only 
by  a  flexible  leather  strap ! 
I  am,  &c. 

A. 
Msy  1$,  1SS5; 

hoare's  mode  of  CULTIVATING 
THE  VINE. 

A  friend  having  suggested  to  me 
that,  in  my  observations  upon  Hoare's 
Work  on  the  Vine,  the  observation  re- 
specting grapes  grown  in  the  open  air 
having  been  sold  at  2*.  6c?.  per  lb.,  must 
•  be  an  error,  and  that  the  grapes  alluded  to 
must  have  been  grown  in  a  hot-house. 
1  lost  no  time  in  writing  to  my  friend 
Clement  Hoare  on  the  subject,  and  hav- 


ing been  favoured  with  the  accompany- 
ing reply,  and  supposing  it  would  be  as 
interesting  to  many  of  the  readers  of  the 
Mechanics'  Magazine  as  to  myself,  I 
have  sent  it  for  insertion. 

Henry  Watson. 

-    Chichester. 

Sidleshara,  May  19, 1*35. 
-  Dear  Sir, — In  answer  to  yours  of  the 
2d  instaat»  requesting  to  know  if  the 
statement  inserted  by  you  in  the  Mecha- 
nics' Magazine  for  the  present  month, 
respecting  the  price  at  which  grapes 
grown  by  me  on  the  open  wall  have  been 
sold  be  correct  or  not,  I  beg  to  say  that  it 
is  correct ;  and  that,  for  many  years  past, 
a  great  portion  of  the  black  Hamburgh 
grapes,  which  I  have  disposed  of  at  the 
latter  part  of  the  season,  has  realised  the 
same  prices,  and  has  been  sold  as  hot- 
house grapes. 

With  reference  to  your  other  question, 
as  to  the  quantity  of  grapes  which  can 
be  annually  grown  on  a  given  portion  of 
walling,  I  beg  to  remark,  that  not  less 
than  a  pound  weight  to  every  square  foot 
of  the  surface  of  the  wall  that  is  covered 
with  the  shoots  of  a  vine  can  be  deemed 
a  fair  crop,  provided  the  vine  be  well  es- 
tablished. I  have  many  times  grown 
nearly  double  that  weight  under  very 
favourable  circumstances;  but  taking  the 
entire  surface  of  a  wall  covered  with 
vines,  planted,  pruned,  and  managed  in 
the  manner  recommended  in  the  Treatise 
on  the  Vine,  which  I  have  lately. pub- 
lished, and  which  you  have  been  pleased 
to  notice  in  the  above  mentioned  Maga- 
zine in  terms  of  commendation,  if  there 
be  as  many  pounds  weight  as  there  are 
superficial  feet  of  walling,  the  crop  may 
be  deemed  a  good  one. 

Indeed,  the  certainty  with  which  full 
crops  of  grapes  can  be  always  obtained, 
provided  the  bearing  shoots  be  trained, 
and  managed  in  a  proper  manner,  offers 
to  every  person,  who  possesses  a  little 
walling,  a  source  of  very  considerable 
pecuniary  advantage,  as  no  fruit  what- 
ever, that  can  be  grown  in  this  country 
on  the  open  wall,  can  for  a  moment  be 
compared  in  value  to  grapes,  wheu  the 
sorts  of  the  latter  are  good,  and  their 
culture  judicious.  And  I  am  fully  per- 
suaded, that  every  cottage  in  the  South- 
ern and  midland  counties  of  England, 
would  annually  realise  for  its  occupier 
nearly,  if  not  quite,  its  rental,  were  the 
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surface  of  its  walk  covered  with  well  as- 
sorted vines,  and  the  culture  of  these  at- 
tended to  in  a  proper  manner. 

Immense  quantities  of  grapes  are  an- 
nually imported  in  steam-vessels  from 
the  continent,  and  sold  in  oar  markets  at 
prices  varying  from  nincpence  to  eigh- 
teenpence  per  pound ;  while  precisely  the 
same  sort,  and  possessed  of  a  higher 


flavour,  could  he  produced  in  this  coun- 
try in  an  unlimited  quantity,  were  the 
true  nature  of  the  rine  and  its  capabi- 
lities better  understood. 

I  remain,  dear  Sir, 

Yours  very  truly, 
Clement  Hoars. 

Mr.  H.  Wattoo,  Chichester. 


PENDULUM  6TEAM-ENGINE. 


Sir,— Encouraged  by  the  readiness 
which  you  show  to  give  publicity  to  all 
.  designs  and  suggestions  that  have  any 
claim  to  originality,  or  are  at  all  likely  to 
be  productive  of  practical  good,  I  take 
the  liberty  of  sending  you  a  sketch  of  a 
new  form  of  a  steam-engine,  which  may 
be  termed  a  pendulum-engine. 

I  made  a  model  of  an  engine  on  this 
plan  some  years  ago,  and  it  answered 
rery  well ;  however,  I  did  not  then  give 


it  publicity,  because  I  had  hopes  of  being 
able  to  try  its  action  on  a  larger  scale: 
but,  as  an  opportunity  has  not  offered 
itself,  I  can  only  speak  of  it  as  a  model. 
There  are,  no  doubt,  many  defects  in 
the  plan ;  and  to  any  of  your  scientific 
correspondents,  who  will  do  me  the  la* 
vour  to  point  out  such  defects,  and  sug- 
gest any  required  improvement,  J  fihaU 
feel  much  obliged. 
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Description* 

A  is  the  foundation ;  B  B,  the  frame ; 
C  C  are  two.  short  cylinders,  apposite  to 
each  other,  into  which  swing  the  pistons 
at  the  end  of  the  pendulum  rod  E,  and 
to  which  is  also  affixed  two  catches,  F  F, 
for  opening  and  shutting  the  steam-cocks 
G  G,  by  means  of  the  levers  H  H  ;  III 
are  the  steam-pipes ;  K  is  a  guide-plate 
for  the  pendulum-rod. 

The  action  of  the  engine  is  represented 
by  the  dotted  lines.  As  the  piston  vi- 
brates into  the  cylinder,  the  short  end  of 
the  catch  passes  over  the  lever,  which  is 
carried  forward  by  the  long  end  until 
the  cock  is  opened ;  when  the  action  of 
the  steam  causing  the  piston  to  return, 
the  short  end  acts  upon  the  lever  until 
the  cock  is  closed  ;  and  soon  alternately. 

The  engine  might  be  used  for, various 
purposes.  Pumps  could  be  connected  by 
means  of  the  cross-beam  X,  or  a  rotary 
motion  communicated  to  machinery  by 
the  crank  Y  and  a  fly-wheel. 

Should  the  engine  be  placed  at  a  dis- 
tance from  the  pumps,  the  cross-beam 
could  be  dispensed  with,  and  a  rod,  Z, 
connected  to  the  pendulum-rod,  by  which 
any  length  of  stroke  might  be  acquired 
by  altering  the  point  of  connexion. 

Should  high-pressure  steam  be  an  ob- 
jection, low-pressure  could  be  employed 
by  having  two  longer  cylinders,  the  pis- 
tons being  connected  by  one  piston- 
rod,  and  the  pendulum  acting  in  the 
middle  of  it  by  means  of  a  roller. 
1  am,  Sir, 

Your  obedient  servant, 

Charles  Suckle. 

Ord-8treet,  Mill-trail,  Poplar, 
Feb.  12, 1835. 


m'curdy's  PROPELLER. 

Sir, — Believing  that  the  object  of  your 
valuable,  scientific  Magazine  is  to  elicit 
the  truth,  permit  me  to  make  a  few  re- 
marks upon  the  objections  that  have  been 
made  by  some  of  your  correspondents  to 
Mr.  M'Curdy's  Propeller,  a  description 
of  which  appeared  in  No.  607. 

Scrutator  Mechauicus  advances,  as  an 
objection, "  the  great  expense  and  diffi- 
culty of  constructing  such  cranks  of 
brought  trow."  This  objection  can  hardly 
*M>ty  to  that  gentleman's  cranks,  as  they 
Wfcre  made  of  cast  iron  ;  a  single  pattern 
answered  for  the  whole; 'each  crank 
weighed  about  150  lbs. ;  the  throw  of  the 
crank  was  two  feet  ;  and  the  eight  cranks, 


with  four  rods  and  four  paddles,  of  iroa 
three  feet  long,  weighed  about  a  ton.  A 
workman,  after  the  flanges  were  turned 
and  fitted,  put  the  whole  together  in  a 
day  ;  and  the  friction  was  so  slight,  that 
with  one  hand,  and  the  purchase  of  a 
crank  of  twenty  inches'  throw  at  the  ex- 
tremity of  the  lower  shaft,  he  could  re** 
volve  the  paddles  dipping  iu  the  water 
twenty  revolutions  in  a  minute  !  Not  a 
crank  has  ever  yet  broken  or  given  way. 
It'is  easy  to  estimate  the  expense  of  such 
a  propeller.  Another  objection  made  is 
the  "  great  weight  of  the  additional 
shaft."  So  far  from  this  being  the  case, 
the  additional  shaft  will  not  weigh  as 
much  as  the  eight  additional  arms  and 
paddles  of  the  common  wheel,  which  are 
dispensed  with  in  the  propeller,  besides 
bands,  clamps,  &c. 

Scrutator's  remark,  that  the  originality 
of  the  invention  is  "more  than  doubtful,'' 
may  as  well  be  passed  by,  as  a  patent,  I 
believe,  has  never  been  vitiated  by  a 
sneer ! 

Another  correspondent,  who  has  done 
the  invention  the  honour  of  a  notice, 
says  he  •*  tried  a  similar  invention,  and 
was  altogether  unsuccessful;  that  he 
notices  the  same  is  patented  by  an  A  me. 
rican,  and  wishes  him  joy  of*  his  inven- 
tion." To  wish  a  mau  joy  of  a  failure  is 
very  charitable,  and  must  be  sincere. 
The  patentee  might  very  well  say, «•  thank 
you  for  nothing."  But  J  am  compelled, 
from  the  very  remarks  of  this  correspond- 
ent himself,  to  infer  that  his  propeller 
was  not  upon  the  same  construction  as 
Mr.  M'Curdy's.  His  objections  are  as 
fellows : — "  1st,  The  great  speed  by  which 
they  must  be  driven,  to  make  as  many 
strokes  as  do  the  blades  of  the  common 
wheel,  and  consequent  greater  amount  of 
friction  and  Weight."  Now,  sir,  a  crank 
of  three  feet  throw,  which  your  corre- 
spondent supposes  this  to  be,  describes  a 
circle  whose  djameter  is  six  feet,  cbnse*- 
quently  its  circumferenoe  will  be  eighteen ; 
the  crank,  therefore,  in  describing  a  circle 
of  eighteen  feet,  dips  four  paddles  in  the 
water,  and  in  travelling  fifty-four  feet 
will  dip  in  twelve  paddles;  which  is  the 
same  number  of  paddles  your  corre- 
spondent supposes  the  Dundee  steamer 
to  dip  in  the  water  by  the  wheel  moving 
fifty  feet.  But  if  we  take  the  wheel  to 
be  eighteen  feet  diameter,  the  wheel  and 
the  propeller  would  dip  the  same  num- 
ber of  paddles  in  passing  through  the 
same  space.    Your  correspondent's  se- 
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cond  objection  is,  u  The  propellers,  when 
making  their  return  stroke,  in  a  short 
head  sea  or  ripple,  must  just  produce  as 
much  effect  to  drive  the  vessel  astern  as 
the  immersed  one  drives  her  ahead." 
A  three-foot  crank,  we  have  shown,  de- 
scribes a  circle  whose  diameter  is  six 
feet.  Now,  supposing  the  paddle  to  dip 
two  feet,  it  will  rise  from  the  surface  of 
the  water  four  feet  on  its  return;  it  would 
therefore  be  necessary,  to  produce  the 
injurious  effect  described  by  your  corre- 
spondent, that  the  vessel  should  heel 
sufficiently  to  dip  or  bury  the  paddle  six 
feet  under  water ;  in  which  case  I  appre- 
hend, not  only  the  propeller  but  the 
wheel  of  the  Dundee  would  be  equally 
useless  and  inefficient.  The  third  objec- 
tion is,  "  The  great  additional  breadth 
necessary,  as  Mr.  M'Curdy's  wheel  is 
twelve  feet  broad,  if  the  cranks  have  a 
three  feet  throw."    Now,  sir,  I  beg  to 


state  that  Mr.  M'Curdy's  wheel  is  no 
such  thing — the  throw  of  the  crank  has 
nothing  to  do  with  the  breadth  of  the 
paddles.  On  reference  to  the  drawing, 
it  will  be  seen  that  each  paddle,  in  re- 
volving, partly  occupies  the  6ame  space 
as  the  adjoining  one;  so  that  four  paddles 
of  three  feet  each  in  breadth,  only  re- 
quire  a  6pace  of  about  eight  feet  six 
inches  to  revolve  in,  instead  of  twenty- 
four  feet,  which  has  been  so  liberal  It 
allotted  to  them  by  your  correspondent. 
I  have  seen  Mr.  M'Curdy's  propeller  in 
operation,  and  have  no  doubt,  that,  with 
a  paddle  containing  half  the  superficies 
of  one  in  a  common  wheel,  it  would  be 
equally  effective,  as  its  action  is  at  all 
times  vertical*  and  there  is  no  loss  of 
power  on  entering  or  leaving  the  water. 

I  remain,  Sir,  &c. 

Fair  Plat. 


USEFUL  RESULT  EXTRAORDINARY  OF  THE   USEFUL  KNOWLEDGE  SOCIETY*!  LABOURS. 


Sir,—I  perceive,  from  a  recent  Num- 
ber of  the  Mech.  Mag.,  that  an  ingenious 
Frenchman  is  about  to  take  out  a  patent 
for  that  long-sought  desideratum,  the 
perpetual  motion.  Now,  sir,  as  it  hap- 
pens that  I  have  myself  lately  had  the 
good  fortune  to  achieve  the  discovery, 
you  will,  I  hope,  admit  the  propriety  of 
allowing  me  to  enter  a  caveat  in  your 
pages  against  any  foreign  rival's  preten- 
sions to  priority — in  case  it  should  turn 
out,  when  he  enrols  his  specification, 
that  his  method  is  the  same  as  my  own. 
Thus  much,  Mr.  Editor,  is  due,  even  out 
of  bare  justice  towards  the  claims  of 
native  talent ! 

My  invention  (the  details  of  which  I 


will  not  trouble  you  with  at  present)  is 
bounded  on  the  principle  of  the  hydro- 
static paradox,  as  that  principle  is  laid 
down  in  the  first  number  of  the  Library 
of  Useful  Knowledge,  as  follows  .«— 

"  We  have  seen  how  the  displacing  any 
portion  of  a  fluid  by  a  solid,  whatever  be  the 
weight  of  the  solid,  produces  no  difference  in 
the  weight  of  the  fluid,  provided  it  stands  at 
the  same  height  as  before ;  and  how  raising 
the  height  of  the  fluid  by  plunging  a  solid  into 
it,  increases  its  weight  If  the  fluid  is  raised 
by  pressing  or  forcing  it  upwards,  in  however 
thin  a  column,  provided  the  vessel  is  kept 
full,  and  closed  in  all  directions,  the  pressure 
of  the  fluid  will  be  increased,  and  the  weight 
of  the  vessel  unit  be  increased,  although  no- 
thing whatever,  either  solid  or  fluid,  is  addeii 
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to  it,  or  made  to  touch  it.  The  cylindrical 
box  ef  (see  fig.)  has  a  tube  #  fitted  into  its 
top,  and  there  is  a  wire  D  fitted  to  a  plate 
D,  the  Bize  of  the  inside  of  the  box,  and 
moving  up  and  down  in  it,  water  tight  The 
plate  being  at  the  bottom  h  t,  water  is  poured 
into  the  box,  .so  that  it  rises  to  ef,  but  does 
not  rise  in  the  tube.  It  is  then  balanced  by 
a  weight  in  the  scale  A.  If  the  wire  C  is 
drawn  up  so,as  to  raise  the  plate.and  force  some 
of  the  water  into  the  tube,  the  whole  box  and 
water  will %weigh  more  than  it  did;  and  to 
restore  the  balance,  more  weight  must  be  put 
into  the  scale  A.  If  the  box  is  three  inches 
diameter,  every  inch  that  the  water  rises 
in  the  tube  will  add  above  four  ounces  to 
the  weight  of  the  box  And  tube,  whatever 
be  the  bore  of  the  tube;  for  the  pressure  of 
the  water  in  the  box,  in  all  directions,  will  be 
increased  by  the  weight  of  a  body  of  water 
whose  height  is  the  height  of  the  water  in  the 
tube,  and  whose  base  is  the  extent  of  the 
surface  of  the  water  passing  on  the  top  e  f 
of  the  box-  Now  the  top  being  three  inches 
diameter,  its  surface  is  about  7-J-  square  in* 
ches ;  and  a  body  of  water  one  inch  high, 
and  7-J-  square  inches  broad,  is  7|  cubic  inches 
of  water,  which  weigh  about  four  ounces,  v 
Thus,  raising  the  wire  a  foot,  will  add  three 
pounds  to  the  weight  of  the  water," — Library 
of  Useful  Knowledge,  Hydrostatics,  p.  6. 

It  is  by  a  very  simple  application  of 
the  principle  thus  set  forth,  that  I  pro- 
pose to  effect  the  desired  object;  and  all 
I  can  see  to  wonder  at  is,  that  mankind 
should  have  been  so  long  without  dis- 
covering" the  grand  arcanum,  when  so 
convenient  a  law  of  nature  stared  them 
in  the  face  all  the  while.  There  are,  in- 
deed, some  "  roaring  infidels,1'  who  ven- 
ture to  assert  that  there  is  no  such  law 
in  existence,  except  in  tbe  pages  of 
the  tract  published  "  under  the  super- 
intendence of  the  Society  for  the  Diffu- 
sion of  Useful  Knowledge"  But  can  it, 
for  an  instant,  be  believed  that  so  mon- 
strous a  blander  as  the  laying  down, 
with  all  due  pomp  and  circumstance,  of 
such  a  non-existent  law,  could  be  truly 
laid  to  the  charge  of  a  learned  body, 
with  no  less  profound  a  pbilosopher  than 
my  Lord  Brougham  at  the  head  of  it, 
and  whole  scores  of  men  of  science  of 
first-rate  eminence  on  its  committee  ? 
The  thing  is  evidently  quite  out  of  the 
question.  A  friend  of  mine,  indeed,  who 
delights  in  throwing  cold  water  on  all 
plans  of  perpetual  motion,  did  startle 
me  a  little  by  observing,  that  if  the  pres- 
sure of  the  water  in  the  box  were  in- 
creased equally  "  m  all  directions/'  the 


upward  pressure  would  exactly  coun- 
terpoise the  downward,  and  that,  there- 
fore, the  *'  weight  of  the  box  and  tube  *' 
would  remain  the  same  as  before !  There 
certainly  appears  to  be  something  in 
this  objection ;  but,  if  it  were  well- 
founded  there  would  be  an  end  at  once 
to  my  grand  project.  That  being  the 
case,  I  prefer  practice  to  mere  theory, 
and  devoutly  believe  that,  as  the  com- 
mittee-men of  the  Society  would  hardly 
allow  their  names  to  be  paraded  on  the 
covers  of  the  book  as  having  **  super- 
intended '*  its  composition,  without  hav- 
ing actually  tested  by  experiment  all 
the  propositions  it  contains  (and  espe- 
cially one  so  novel  and  remarkable  as 
that  in  question),  it  is  absolutely  and 
literally  true  that  the  specific  gravity 
of  water,  at  a  given  moment,  may  be 
one,  while  in  the  next  it  may  be  a  hun- 
dred, or  a  hundred  thousand  ! 
I  remain,  Sir, 
Your  most  obedient  servant, 
F.H. 

April  88,  1835. 


EMIGRATION  TO  THE  NBILGHERRY  HILLS 

INDIAN    HAND-MILL— CULTIVATING 

SUGAR  IN  INDIA,  &C. 

Sir, — The  390th  page  of  your  twenty- 
first  volume  has  just  been  forwarded  to 
me  by  the  post,  and  in  it  I  regret  to  see 
a  communication  which  has  a  direct 
tendency  to  discourage  the  emigration  of 
settlers  to  the  Neilgherry  Hills.  I  know 
not  whence  "  L."  could  have  obtained 
his  information,  that  "  the  greatest  part 
of  the  land  on  the  mountains  is  already 
appropriated,"  as  when  I  was  there  in 
November  last,  there  were  several  thou- 
sand acres  of  the  richest  land  inviting 
occupation.  His  next  assertion  is  more 
worthy  of  consideration,  and  I  will  en- 
deavour to  obtain  more  certain  informa- 
tion on  the  subject ;  but  from  the  inqui- 
ries which  I  have  already  made,  and  as 
far  as  I  can  recollect,  the  aborigines 
alone  are  taxed  as  mentioned  by  "  L." 
I  am  nearly  sure  that  the  low-country 
natives,  who  almost  exclusively  cultivate 
potatoes,  are  exempt  from  taxation ;  and 
that  the  European  inhabitants  are,  (or 
rather  were  when  I  wrote  my  last  com- 
munication,) I  am  perfectly  certain. 

You  will  observe  that  iu  inviting  the 
attentjpn  of  agricultural  emigrants  to 
these  hills,  I  never  for  a  moment  con- 
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tem plated  their  competing  with  the 
natives  in  the  cultivation  of  grain  ;  it  is 
to  the  cultivation  and  production  of 
European  articles  of  necessity  and  luxu- 
ry, that  I  would  draw  their  attention. 
Whatever  is  required  by  the  natives,  is 
produced  hy  them  at  so  cheap  a  rate, 
that  it  would  never  repay  an  European 
for  his  labour  and  trouble;  hut,  I  again 
repeat  my  conviction,  that  a  limited 
number  of  small  farmers  emigrating  to 
these  hills,  would  have  no  reason  to 
regret  the  step  they  had  taken,  more  par- 
ticularly if  they  had  a  son,  or  other  con- 
fidential agent,  in  whose  hands  they 
might  trust  their  produce  for  sale  at 
Cannonnore,  Bombay,  Madras,  as  owing 
to  the  dishonesty  and  pilfering  propensi- 
ties of  the  natives,  Neilgherry  potatoes 
though  they  can  be  brought  to  Bombay 
at  rs.  2  per  maund,  are  not  always  ob- 
tainable for  even  6  rs. 

I  will  take  a  hint  from  your  corre- 
spondent, and  proceed  from  where  he  has 
left  off. 

The  only  mill  in  use  in  India  for 
grinding  corn  is  the  hand-mill  *,*  which 
consists  of  two  circular  stones,  from  fifteen 
to  twenty  inches  in  diameter.  The  centre 
of  the  upper  or  moveable  stone  is  cut 
out,  forming  a  hole  four  or  five  inches  in 
diameter  for  the  admission  of  the  grain  ; 
across  this  hole  a  narrow  piece  of  wood 
is  fastened,  in  the  centre  of  which  is  a 
small  aperture  to  admit  of  the  point  of  a 
wooden  pivot,  fixed  in  the  centre  of  the 
lower  stone ;  a  small  wooden  handle  is 
fixed  near  the  outer  rim  of  the  upper 
stone.  This  mill  is,  according  to  its 
size,  put  in  motion  by  either  one  or  two 
women,  which  will  probably  recall  to  the 
recollection  of  your  readers,  Matthew 
xxiv.  41 ;  and  in  almost  every  house  at 
the  hour  of  three  or  four  in  the  morning, 
a  traveller,  as  he  passes  through  a  native 
.town,  hears  these  poor  victims  of  igno- 
rance and  barbarous  customs  commenc- 


*  The  only  windmill  I  have  ever  seen  in  this 
country,  is  one  at  the  town  of  Baypoore,  ne&i  Cali- 
ent, on  the  Malabar  coast,  which  was  erected  by 
the  Bombay  Government,  twenty-fire  or  thirty 
years  ago,  at  an  expense  (it  is  said)  of  about  four 
lacs  of  rupees,  (4v<>0/.  sterling,)  for  the  purpose 
of  sawing  timber ;  it  was  found  to  po  at  a  splendid 
rate  for  some  time,  and  the  harder  the  wind  hl-w, 
the  f*»ter  it  revolved;  bat  like  the  Dutchman  with 
hi«  -eelf-inovinsr  lejr,  it  was  discovered,  when  too 
late,  that  a  trifling  error  bad  been  made  in  its 
construction  viz.  how  to  stop  it, or  lessen  its  speed. 
It  soon  afterwards  received  some  injury,  and  has 
ever  since  remained  in  statu  quo,  a  iDOMiment  of 
the  folly  of  the  Bombay  Govei  nment. 


ing  the  labours  of  the  day,  and  accom- 
panying them  with  their  montonous  and 
unmusical  songs  * 

In  making  bread,  the  dough  is  kneaded 
with  taree,  which  is  used  in  the  place  of 
both  water  and  yeast ;  and  when  made 
with  care  and  good  materials,  the  bread 
is  not  distinguishable  from  what  is  eaten 
in  England. 

An  immense  quantity  of  sugar-cane  is 
cultivated  in  India,  but  by  far  the  greater 
part  is  made  into  "  gourr  "  for  native  con- 
sumption. In  Bengal  and  in  the  vicinity 
of  Ilydrabad,  excellent  sugar-candy  is 
prepared,  though  not  quite  equal  to  that 
imported  from  China:  at  Hundidroog, 
near  Bangalore,  the  finest  clayed  sugar 
is  manufactured  ;  and  I  once  saw  a  spe- 
cimen of  tolerable  loaf  sugar  and  sugar- 
candy,  manufactured  on  the  estate  of  a 
Parsee,  in  the  island  of  Salsette,  nea'r 
Bombay ;  hut  these  are  exceptions  to  the 
custom  of -the  country,  which  is  as  fol- 
lows : — 

In  the  middle  of  the  cane-field  is  a 
pit,  about  twelve  feet  square  and  live 
deep,  along  the  centre  of  which,  three 
axles  are  Gxed  in  a  strong  frame- work  on 
three  perpendicular  rollers;  the  centre 
fifteen  inches,  the  others  one  foot  in  di- 
ameter, and  about  five  feet  high,  made 
of  the  wood  of  the  tain  a  rind- tree,  on  ac- 
count of  its  great  strength  and  hatdue**; 
two-thirds  of  the  upper  part  of  the  rollers 
are  formed  with  teeth  which  fit  in  to  each 
other;  the  lower  parts  are  smooth,  and 
meet  close  together;  the  upper  axle  of 
the  centre  roller  projects  above  the  frame- 
work in  which  it  is  fixed:  to  the  projec- 
tion a  lever  is  attached,  which  is  drawn 
hy  two  or  four  hnllocks,  and  all  the  cy- 
linders revolve  with  a  oreakiug  noite, 
which  on  a  still  night  may  be  heard  at 
two  or  three  miles'  distance.  The  canes 
having  been  cut  into  lengths  of  two  or 
three  feet, are  passed  between  the  first  and 
Becond  rollers,  l>y  a  man  stationed  for 
that  purpose,  which  having  been  returned 
to  him  through  the  second  and  third 
rollers  are  thrown  aside;  the  juice  is 
conducted  through  a  hollow  bamboo  iuto 
an  earthen  vessel  sunk  in  the  ground  at 

•  Gritiriiuz  coin,  *t»  well  «g  brinplnjr  water  in 
earthen  vessels  from  the  nearest  weF,  (vWe  vent- 
els  xxiv.  13,)  sweeping  tbe  bouse,  plastering  the 
walls  and  floor  with  "gobur,*'  and  cooking  tfte 
food,  a  re  in  India  tbe  exclnsive  duties  of  tbefemal* 
members  of  the  family,  while  the  remainder  of  tbeir 
time  is  employed  in  spinning  and  weaving. 
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tlie  bottom  of  the  pit,  whence  it  is  carried 
in  earthen  pots  to  the  boiler. 

The  boiler*  is  a  circular  copper  vessel, 
the  sides  of  which  make  au  angle  of 
about  67°  with  the  bottom ;  it  is  from 
four  to  five  feet  in  diameter,  and  from  six 
to  fifteen  inches  deep,  which  having  been 
placed  over  an  oblong  hole  in  the  ground 
fashioned  for  the  purpose,  the  fire  is  fed 
with  the  pressed  cane,  and  the  juice 
1>uiled,  until  it  assumes  the  appearance 
and  taste  of  hard-bake  or  torn-trot,  most 
probably  well  kuown  to  your  juvenile 
readers;  in  (his  state  it  is  sold  in  the 
bazaars  as  *'g(>urr." 

Yours,  &c. 

Bergein. 

Guserat,  UtDec.  1834. 

P.S. — I  do  not  know  in  what  part  of  the 
country  your  correspondent  "L."  may 
have  been,  as  though  I  have  travelled 
above  seven  thousand  miles  in  different 
parts  of  India,  I  never  yet  heard  of  either 
the  juice  of  the  sugar-cane  or  oil  being 
expressed  by  machinery  turned  by  the 
hand. 

ANTIS'S  IMPROVED   CHIMNEYS. 

Sir, — If  the  following  paper,  abridged 
from  Hazard's  Register  of  Pennsylvania, 
will  tend  at  all  to  a  discontinuance  of  the 
revolting  practice  of  employing  climbing 
boys  in  chimneys,  I  shall  be  happy  to  see 
it  in  your  valuable  and  instructive  pub- 
lication. 

Yours  faithfully, 

A.Z. 

To  construct  a  chimney  which  would  carry 
smoke,  has  been  found  in  practice  one  of  the 
most  precarious  objects  of  mechanism.  So 
little  has  the  theory  of  smoke  and  draught 
been  understood,  that  if  ever  a  chimney  was 
constructed  to  draw  well,  it  was  evidently  a 
matter  of  accident;  for  no  mechanic  seemed 
to  have  any  rule  for  constructing  chimneys, 
which  would  ensure  a  good  one.  We  have 
been  extremely  gratified  within  a  few  days, 
by  the  inspection  of  a  flue,  and  a  set  of  fire- 
places, constructed  upon  a  plan  entirely  new 
in  principle,  invented  by  Mr.  Henry  Antis. 
We  bad  riot  the  pleasure  of  seeing  Mr.  An- 
tis's model;  but  we  saw  the  practical  effect 

•  In  the  Southern  Mabratta  country,  during  the 
lains,  these  vess  la  are  used  a«  ferry-boats  on  the 
•j|tim'-*ou»  rivers  which  Inier&ect  the  country;  in 
Auaurt,  1632, 1  actually  saw  eUrbt  u»eu  safely  fer- 
4-ied  acr«aa  the  deep  and  tapkl,  though  narrow 
*iwr  MfOixiibar*  in  a  Mucvpen  of  the  abw  de* 
■erlptiou* 


of  his  discovery,  by  a  chimney  and  fire  places 
in  operation,  in  the  house  of  Mr.  Joseph 
Wallace,  in  Front-street;  the  success  of 
which  is  complete,  and  triumphantly  sustains 
Mr.  Antis's  theory  on  the  subject.  His  theory 
is,  that  cold  atmospheric  air  tends  to  the 
centre  of  gravity  till  it  meets  with  some  ob- 
struction, which  gives  it  another  direction ; 
that  heated  or  magnified  air  is  exactly  ver- 
tical in  motion ;  that  hence  the  Hue  to  carry 
it  off  should  be  perfectly  vertical,  and  in  no 
place  of  smaller  dimensions  than  at  the  bot- 
tom or  first  inlet.  He  maintains  that  it 
matters  not  bow  many  inlets  there  be  to  it, 
provided  the  area  of  a  cross  section  of  the 
flue  be  equal  to  those  of  all  the  inlets  com- 
bined ;  it  may  be  greater,  but  must  never  be 
smaller.  He,  therefore,  starts  with  a  single 
flue  from  the  cellar,  regulating  the  size,  to 
cover  the  area  of  all  the  contemplated  inlets 
from  bottom  to  top.  He  carries  it  up,  all 
the  way  of  the  same  size,  in  exact  perpen- 
dicular direction ;  nor  need  the  wall  be  more 
than  the  width  of  one  brick  in  thickness. 
Wherever  he  wants  a  fire-place,  he  attaches 
jambs  of  the  usual  shape,  leaving  the  common 
perpendicular  wall  of  the  flue  for  a  back ; 
throwing  an  arch  across,  at  the  proper  place, 
in  the  usual  form,  covering  it  tight  to  the 
back  wall.  Immediately  opposite,  or  below 
the  covering  of  the  arch,  he  leaves  a  hori- 
zontal aperture  in  the  flue,  the  whole  width 
of  the  fire-place,  from  jamb  to  jamb,  in  size 
according  to  calculation  previously  made, 
and  according  to  the  height  of  the  arch  ; 
which  for  jambs  from  twenty- four  to  thirty 
inches  high,  must  not  be  less  than  three  in* 
ches  perpendicular  in  the  opening. 

There  seems  to  be  philosophy  in  this  the- 
ory ;  and  practice,  so  far  as  tried,  proves  that 
there  is  truth  in  it;  and  we  have  no  doubt 
the  plan  will,  on  a  little  further  trial,  be  uni- 
versally adopted  by  builders. 

Beneath  each  grate,  fitted  in  a  fire-place, 
is  an  opening  left,  which  descends  obliquely 
into  the  flue.  In  this  opening,  on  a  level 
with  the  hearth,  is  afire-grate  fixed,  through 
which  the  ashes  descend  from  the  grate  above. 
And  such  is  the  effect,  that  while  a  strong 
current  of  air  is  produced,  by  the  heat  from 
the  fire  in  the  grate,  through  the  horizontal 
aperture  above,  a  moderate  draught  is  also 
maintained  in  the  oblique  one  below,  which 
carries  off  all  the  dust ;  so  that  from  a  coal 
lire,  not  a  particle  of  dust  escapes  into  the 
room.  He  also  affixes  a  valve  to  each  inlet, 
hung  in  such  an  ingenious  manner,  that  the 
mere  pulling  of  a  small  brass  knob  closes  it 
entirely;  and  thus,  in  case  the  chimney 
should  take  fire,  all  the  currents  of  air  may 
be  stopped  in  a  moment,  and  the  fire  dies  at 
once.  Not  a  particle  of  soot  can  ever  enter 
your  room  or  your  fire-place  j  for  that,  as 
well  as  the  ashes,  all  descend  to  the  bottom 
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of  the  fine  in  the  cellar,  where  an  opening, 
with  a  sheet- iron  door,  is  constructed,  from 
which  these  articles  can  be  taken ;  and  through 
which  a  sweep  may  enter  and  perform  his 
duties,  without  disturbing  the  business,  or 
amusements,  or  quiet  of  any  part  of  the 
family.  Where  necessary,  he  also  carries  up 
side  flues  in  the  jambs,  by  which  air  can  be 
introduced,  to  regulate  the  temperature  of 
your  room,  or  the  force  of  your  draughts. 

•  The  advantages  of  this  improvement  are, 

•  1st.  Fewer  materials  are  used,  which 
cheapens  the  work. 

,  2d.  Less  room  is  engrossed  by  dead  brick* 
work. 

3d.  No  annoyances  from  soot  or  ashes  in 
your  rooms — not  even  when  a  sweep  ascends 
to  clean  out  your  flue. 

4th.  Power  to  regulate  the  temperature 
ef  your  rooms,  without  opening  doors  or 
windows. 

5th.  Perfect  security  against  smoke,  in 
•very  room  in  your  bouse. 


THE   NEW  INVENTED  NEEDLE-THREADER. 


i 


9 


Sir, — The  accompanying  sketch  repre* 
sents  a  highly  valuable  auxiliary  for 
such  of  our  female  friends  as  find  their 
unassisted  eyes  inadequate  to  the  per- 
formance of  that  delicate  operation,  with.. 


out  which  there  can  be  no  fine  needle- 
work. 

Needle-threaders,  of  an  expensive  and 
somewhat  inconvenient  form,  have  been 
in  use  for  some  time;  but  in  the  little 
instrument  now  before  me,  from  the  cele- 
brated manufactory  of  Messrs.  Joseph 
Rodgers  and  Sons,  of  Sheffield,  %  very 
superior  and  convenient  machine  has 
been  produced  at  a  cheap  rate.  Fig.  \ 
is  a  front,  and  2  a  back,  view  of  this 
threader ;  it  consists  of  an  ivory  stem  or 
handle,  with  a  hole  at  the  top  a  to  re- 
ceive the  needle ;  b  is  a  spring  steel  plate 
which  holds  the  needle  firmly  in  its 
place  during  the  operation  ;  c  is  a  hole 
in  the  steel  plate  where  the  thread  comes 
through. 

To  thread  the  needle,  nut  it  with  the 
eye  downwards  (and  in  the  direction  of 
the  thread-holes)  into  the  hole  a  at  the 
top  of  the  threader,  pressing  it  down  as 
far  as  it  will  go.  Having  prepared  the 
thread  in  the  usual  manner,  put  it 
through  the  wider  hole  df,  being  careful 
not  to  hold  it  in  a  slanting  direction, 
either  upwards  or  downwards;  from  the 
tapering  form  of  the  entrance  to  the  hole 
dy  the  introduction  of  the  thread  is  ac- 
complished with  great  facility  and  cer- 
tainty. This  hole  being  left  white,  while 
the  other  parts  of  the  ivory  are  coloured, 
renders  it  easily  distinguishable  in  a  very 
indifferent  light. 

These  threaders  are  made  of  two  sizes, 
marked  4  to  8,  and  9  to  12,  respectively, 
which  will  suit  needles  of  those  numbers. 
Some  are  made  double  to  suit  all  needles, 
having  the  fine  threader  at  one  end  and 
the  coarser  one  at  the  other. 

I  have  used  this  instrument  myself 
(experimentally  only),  and  have  received 
such  unequivocal  testimonials  of  its  use- 
fulness, from  several  of  my  female 
friends,  that  I  think  they  cannot  be  too 
extensively  made  known,  for  the  benefit 
of  all  who  need  their  friendly  aid. 

They  are  a  pretty  addition  to  the  work- 
table,  aud  fully  answer  their  intended 
purpose. 

I  remain,  Sir, 

Yours  respectfully, 

Wm.  Baddelev. 

London,  May  20,  1835. 

REMARKABLE    ACTION    Of   PLATINA    ON 
OXYGEN    AND   HYDROGEN. 

Sir, — My  attention  has  just  now  been 
called  to  a  curious  fact,  disclosed'  by-  Dt» 
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Faraday,  of  which  I  should  like  to  see  a 
food  explanation.  If  Mr.  C here r ton  will 
condescend  to  effect  this  on  any  theory  what- 
•ver,  not  involving  hypotheses  purposely 
devised,  he  shall  have  my  best  thanks,  and 
in  return  an  attempt  to  explain  it  by  the 
new  theory.  1  am  necessarily  confined  to 
lew  principles,  while  he  can  expatiate  in  the 
tast  amplitude  which  the  present  philoso- 
phy allows.  The  fact  is  this— if  a  plate  of 
pure  platina  be  immersed  in  strong  but 
sulphuric  acid,  and  then  washed  in  distilled 
water,  and  put  into  a  mixture  of  oxygen  and 
hydrogen  gas,  in  proportions  as  found  in 
water,  the  gases  will  combine  gradually  till 
|he  plate  becomes  red-hot,  and  at  last  the 
gases  will  explode;  the  combined  gases  will 
run  off  the  plate  in  the  form  of  water,  or 
escape  in  aqueous  vapour. 

I  am,  Sir,  yours  truly, 

Thomas  Exley. 

P.  S.—In  my  answer  to  Mr.  Cheverton's  re- 
marks on  my  Theory  are  two  errata,  winch  it  will 
be  Important  to  eerrect  a9  soon  as  possible ;  the 
first  gives  a  sense  contrary  to  that  intended  : — 

P.  117,  col.  1,  line  IS  from  bottom,  for  **  my/' 

read  «  no,'* 
P.  118,  col.  2,  line  SO,  for  "  enamelled,"  read 

*'  unannealed." 
Also  tame  column,  line  35,  for  "  pp."  read  "  ph ;" 

and  for  *♦  lecture,"  read  "  section." 


MOT  OP  NEW  PATENTS,  GRANTED  BE- 
TWEEN THE  22D  OP  APRIL,  AND  »d  OF 
MAY,  U3*. 

Renben  Earnsliaw,  of  Huridersfield,  in  the  connty 
of  York,  dyer  and  chemist,  for  a  certain  Improve- 
ment, or  improvements,  in  preparing  and  working 
wool  for  making  or  manufacturing  various  fabries. 
April  3$;  six  months  to  specify. 

James  Stevenson,  of  Leith,  merchant,  and  John 
Rnthven,  of  Edinburgh,  mechanician,  for  a  method 
of  cutting  wood  by  certain  Improved  instruments. 
April  28  ;  six  months  to  specify. 

.  Charles  William  Rowley  Riykard,  of  Thistle- 
grove,  Kensington,  engineer,  for  certain  improve- 
ments on  boilers  applicable  to  steam-engines  and 
Other  purpose**  April  28 ;  six  months  to  specify. 
William  Simpson  Potter,  of  Verulam-huildinga, 
Middlesex,  merchant,  fur  certain  improvements  in 
rendering  fabrics  water- proof, being  a  communica- 
tion from  a  foreigner  residing  abroad.  April  38; 
six  months,  to  specify. 

John  Somerville  Clerk,  minister  of  Carrie,  county 
ot  Edinburgh,  for  certain  Improvements  in  the 
feOMStruction- of  gans  or  muskets,  and  other  such 
£re-arms.    April  28;  six  months  to  specify. 

Isaae  Dodds,  of  Horsley  Iron-works,  county  of 
Stafford,  engineer,  for  certain  improvements  in  the 
construction  of  fire-arms,  part  or  parts  of  which 
improvements  maybe  applied  in  the  making  and 
using  of  common  and  other  ordnance.  April  30; 
six  months  to  specify. 

John  Reynolds,  of  Oakwood,  near  Neath,  county 
of  Glamorgan,  iron-master,  for  certain  improve- 
ments in  railways.    May  6;  six  months  to  specify. 

William  .Simpson,  of  Evesham,  jobbing  smith, 
foHi  safety  drag  or  lever  slide  for  carriages.  May  9 ; 
fix  months  to  specify1.    ' ' 


Joseph  Egg,  of  Piccadilly,  gnn-maker,  for  im- 
provements hi  certain  descriptions  of  fire-arms* 
May  9;  six  months  to  specify* 

Alphonse  Humbert  Jean  Francois  Valois,  of 
Lyon?,  in  France,  but  now  residing  at  No.  9,  Artil- 
lery-place, Finsbury-square,  gent.,  for  a  certain  im- 
provement or  improvements  in  the  mode  or  method 
of  producing  engravjngs,  etchings,  or  reliefs,  on 
metallic  plates  (for  producing  impressions  there- 
from), and  in  the  apparatus  used  in  same.  May  13; 
six  months  to  specify. 

Thomas  Dunkin,  of  Bordeaux,  in  France,  but 
now  residing  at  No.  2,  Trinity-place,  Charing-crosa, 
late  officer  in  the  18th  regiment  of  Hussars,  for 
certain  improvements  in  the  mode,  method,  or  sys- 
tem of  obtaining  or  producing  duplicate  copies  of 
manuscripts,  writings,  and  drawings,  and  in  the 
apparatus  or  machinery  used  in  the  same.  May  18) 
six  months  to  specify. 

Charles  Cbubb,  of  St.  Paul's  Churchyard,  patent 
lock-manufacturer,  for  certain  improvements  in 
the  means  of  making  secure  receptacles  for  pro- 
perty, such  receptacles  being  either  fixed  or  trans- 
portable, and  being  such  as  are  usually  called 
strong  doors,  safes,  chests,  and  boxes.  May  13; 
six  months  to  specify. 

Henry  Duoington,  of  Nottingham,  and  William 
Copestake,  of  Stapleford,  both  in  the  county  of 
Notts,  lace-manufacturers,  for  eertaim  improve- 
ments in  makineor  manufacturing  lace.  May  13; 
six  months  to  »M0ffy- 

John  Buchanan,  of  Ramsbottom,  county  of  Lan- 
caster, millwright,  for  certain  improvements  in  the 
construction  of  cylinder  printing  machines,  used 
for  priming  paper,  calico,  and  other  fabrics.  May 
13;  six  months  to  specify. 

Pierre  Frederick  Fischer,  of  Great  Marlborough- 
street,  county  of  Middlesex,  merchant,  for  certain 
improvements  on  piano-fortes,  being  a  communi- 
cation fromja  foreigner  residing  abroad.  May  13  ; 
six  months  to  specify. 

John  Ody,  of  the  Strand,  Middlesex,  patent 
truss-manufacturer,  for  an  improved  construction 
of  water-closets.    May  13 ;  six  months  to  specify. 

Charles  SchafhanH,  of  77*  Cannon-street,  Loo- 
don,  gentleman/for  an  improvement  in  the  mode 
of  manufacturing  malleable  iron.  May  13;  six 
months  to  specify. 

Alexis  Dumonlin,  of  Leicester-square,  merchant, 
for  certain  improvements  in  gas-apparatus.  M?y 
19;  six  mouths  to  specify. 

William  Patterson,  of  Dublin,  gentleman,  for  a 
new  material  for  tanning  hides  and  slfcins,  which  is 
also  applicable  to  other  purposes,  May  20  ;  six 
months  to  specify. 


INQUIRIES, 

Quantity  of  Rain  that  falls  in  London.— Sir, 
One  great  advantage  your  valuable  work  pos- 
sesses is,  that  by  means  of  it  questions  may  be 
asked  and  information  obtained  on  various  scien- 
tific matters  ;  and  it  is  due  to  you,  sir,  and  to  your 
numerous  friend*,  to  assert,  tat  information  is 
but  rarely  sought  for  in  vain.  May  I  then  avail 
myself  of  this  generous  feeling,  to  request  to  be 
informed,  through  your  Publication,  what  is  the 
greatest  depth  of  rain  known  to  have  fallen  in  the 
neitrl'beuvhood.  of  London  in  twenty-four  hour*? 
A  late  eminent  engineer  considered  the  maximum 
quantity  fallen  in  any  twenty-four  hours  to  be  one 
inch  in  depth ;  but  as  that  is  a  much  greater  qtinn* 
tlty  than  has  been  given  In  auy  acc.oun.ti  .1  feav* 
seen,  and  as  I  do  not  know  upon  what  authority 
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that  depth  was  assumed,  I  doisKJk  accuracy. 
—I  am.  Sir,  your  obedient  servant,  Plku voir. 

Tallies  tfAermge.-"  A  Constant  Reader  of  the 
Mechanic*'  Magazine,"  would  be  much  obligee 
to  any  of  Us  correspondents,  who  would  direct 
him  to  some  book  wherein  Ue  can  find  calculated 
tabks  of  acreage,  according  to  ^h  customary 
and  statute  measure.— A'ou.  7, 1834.-[  We  have  to 
apologise  to  the  author  of  this  inquiry  for  having 
so  leng  overlooked  it. J 

Brick- making.  —  Having  lately  commenced 
throwing  up  clay- for  '*  brick-making,"  I  find 
buried  in  the  clay  small  bine  stones,  which  in  this 
part  of  the  country  are  called  liroe-wash,  and  are 
considered  very  detrimental  to  the  quality  of  the 
brick.  I  should  be  glad  to  know  how  these  ill 
effects  are  to  be  obviated,  and  whether  it  may 
not  be  done  by  grinding  or  tempering  the  clay  in  a 
mill?  II  this  should  be  the  case,  I  would  further 
like  to  know  what  description  of  mill  could  be 
turned  By  horse-power,  and  where  it  may  be  pro- 
cured.— A  Brickmaker.— < Shrewsbury,  March  % 
1835. 

Windmills.— "  A  Reader  of  the  Magazine"  In 
Antwerp,  has  desired  me  to  request  insertion  ot 
the  following-  query :— What  are  the  dimensions 
required  for  a  horizontal  windmill  of  two-horse 
power?  Perhaps  some  of  .your  numerous  aud 
well-informed  correspondents  will  furnish  my 
friend  with  an  answer  to  his  inquiry.  Any  in- 
formation regarding  the  most  improved  mode  ot 
grinding  lac-dye  and  indigo,,  wa^fd  be  also  very 
acceptable.— E.  HiNDERSON.      - 

Gas-lighting.  —  Sir,  Feeling  the  charges  made 
bv  a  Gas-Company  here  to  be  very  exorbitant, 
hiving  .for  this  last  quarter  paid  no  less  than 
267  for  the  gas  my  single  manufactory  has  con- 
sumed, I  am  desirous  of  eliciting  from  your 
very  respectable  and  intelligent  correspondent*, 
whether  it  would  not  be  more  economical  for  us 
to  erect  the  necessary  apparatus  for  affording  a 
competent  supply  within  our  own  property?  I  am 
particularly  desirous  of  ascertaining  what  would 
be  the  probable  expense  of  the  apparatus  neces- 
sary for  producing  gas  sufficient  for  about  twenty 
lights,  and  the  average  outlay  per  annum  for 
repairs,  &c.  &c.  Althuugh  coal  is  lower  in  price 
here  thau  probably  any  other  part  of  the  country, 
yet  the  gas  made  from  it  is,  I  suspect,  much 
dearer.  To  give  you  an  idea  of  the  extravagant 
returns  of  the  Gas-Company,  I  need  only  say  that 
their  dividends  average  from  10  to  12  per  cent. 
Our  hours  are  from  six  in  the  morning  to  six  in 
the  evening,  and  it  is  only  onj  urgent  occasions 
that  we  keep  the  works  open  beyond  that  time.— 
Yours,  Sir,  A  Constant  Reader.— Newcastle- 
vpon-Tyne,  April  6, 1835. 

White's  Ephemeria.—Sh,  I  have  purchased  a 
copy  of  White's  Ephemeris  for  1835,  for  the  pur- 
pose of  assisting  my  youug  folks  with  their  exer- 
cises on  the  globes  ;  being  but  an  indifferent  astro- 
nomer, or  rather,  no  astronomer  at  all;  but  I 
must  confess  I  do  not  understand  the  proper  mode 
of  using  the  tables  given  in  the  above  work.  Mrs. 
Bryan,  in  her  excellent  Treatise  on  Astronomy, 
ha*  given  a  Key  to  White's  Ephemeris,  such  as  it 
was  in  1S05;  but  she  falls  far  short  of  assisting 
an  humble  inquirer  like  myself  in  the  use  of  the 
work  in  its  present  improved  ferm.  May  I,  there- 
fore, take  the  liberty  of  asking  wbetber  there  is 
any  book  published  giving  a  full  account  of  the 
Ephemeris  ?  Should  there  nor  be  any,  it  would 
be  rendering  me,  and  no  doubt  many  others,  an 
essential  service,  if  any.  of  your  intelligent  mathe- 
matical correspondents  would,  in  a  clear  and  ex- 
plicit manner,  describe  the  nature  and  use  of  the 
several  columns  in  any  one  month,  as  they  stand 
in  the  present  imoression.— I  am,  Sir,  yours  truly* 
Cu>QQxn.~Knightibri4gc 
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you  wouk*  inform5  me*  wbetber  it  It  true,  «,  as- 
serted by  Mr.  Edward  Sang,  it  Uft.Mtxlu  Mag. 
for  Januarv  last.  "  On  the  Progress  of  Man  in 
the  Useful  Arts,"  and  on  what  authdrltj  the  as- 
sertion is  made,  «««*h«  the  projectors  of  .a  oml, 
or  of  a  railway,  aro4a*e»  bound  to  makeprp  wny 
loss  that  may  be  sustained  by  the  trustees  on  the 
ordinary  road?"— A  Constant  Reader.  — We, 
are  not  aware  of  the  existence  of  any  general  rule 
to  this  effect,  and  believe  Mr.  Sang  *4«iBt*k«n* 
Where  a  turnplke-lrust  happens  to  be  in  debt,  it 
is  not  unu*ual  to  protect  the  creditors  in  tne  way 
Mr.  Sang  mentions,  and  is,  indeed,  no  more  than 
fair ;  but  as  such  trusts  are  not  crttated  for  the 
private  benefit  of  trustees,  or  any  set  of  individuals 
whatever,  but  for  the  benefit  of  the  >-— — *»•  ttt 
large,  no  loss  can  arise  to  any  trusl 
ditors  out  of  the  question),  from  the] 
of  a  canal  or  railway,  which  does  nfl 
greater  gain  to  the  public. 

Xsometrical  Perspective—Sir,' 
hably  recollect  the  remarks  I  maj 
spective  of  the  Press  "  (vol.  xix.t  Y.  ~~„  -.-•-  — 
controversy  in  which  that  projection  was  particu- 
larly noticed.  Since  then  Mr.  Sopwith's  work 
has  appeared,  containing  several  figures  in  that 
sort  of  projection;  and  J.  R.,  in  the  "Architecr 
tural  Magazine,"  having  made-  some  remarks 
thereon,  it  has  led  to  a  little  skirmishing  between 
him  and  Mr.  Sopwith.  It  will  be  seen  from  tttae 
papers  that  R.  was  not  alone  in  the  opinion  be 
once  entertained,  and  that  J.  R.  makes  use  of  my 
reasoning  in  his  controversy  with  .Mr.  Sopwln. 
At  present  I  shall  not  make  any  observations  on 
their  respective  statements,  touUontent  myself  with 
directing  attention  to  these  papers,,  as  they  may 
tend  to  impress  a  correct  knowledge  of  projection 
on  the  minds  of  many  young  draughtsmen,  which 
J.  R.  gives  us  reason  to   suppose  few  of  them 

Jossess.— I  am,  Sir,  your  obedient  servant,  Joseph 
op  ling,  31,  Somerset-street* 
Mr.  G.  J.'s  very  useful  communication  has  »*e>n 
forwarded,  agreeably  to  the  apparent  intention  of 
the  writer,  to  the  gentleman  who  has  the  subject 
it  treats  or  in  hand. 

Communications  received  from  Mr.  Wrlgg— 
M.  al,  M.— Mr.  Tiute— E.  S.  L.— A  Constant 
Reader— A.  M.— A  Countryman. 

The  Supplement  to  our  last  Volume,  con- 
taining Titles.  Index,  &c,  with  a  Portrait,  on 
Steel,  of  Samuel  Clegg,  Esq.,  C.  E.,  is  now  uub- 
lished,  Price  6d.;  also  the  Volume  complete,  in 
boards,  Price  8s.  6(2. 

Our  PublUher  will  give  One  Shilling  and^SI** 
Pence  for  copies  of  the  Supplement  to  Vol.  IX* 

0*J»  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants* 
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ede's  portable  chemical  laboratory. 

"  The  facility  with  which  chemical  inquiries  are 
carried  en*  and  the  simplicity  of  the  apparatus, 
offer  additional  reasons  for  the  pursuit  of  this 
science.  All  the  implements  necessary  to  the 
philosopher  may  be  carried  in  a  small  trunk." 
Sir  Humphry  Davy. 

Sir, — It  would  be  altogether  super- 
fluous to  attempt  at  this  period  to  ad- 
duce many  arguments  in  support  of  the 
importance,  or  advantages,  of  chemical 
knowledge.  Pa-rues  very  justly  observes, 
that  **  chemjslfy  should  be  made  a  re- 
gular branch  uf  education,  and  every 
youth  should  be  acquainted  with  its 
rudiments. 

In  man's  researches  into  tbe  nature  of 
-the  things  whence  he  derives  the  meaps 
of  his  comfort,  bte  bappii»ess,  hi*  luxu* 
ries,  and  even  his,  exi$ieflce-*in  examin? 
ing  the  various  ojyects  whjuh  compose 
the  mineral,  the  vegetable*  88$  rte  ftltt- 
mal  kingdoms,  chemistry  is  essentially 
requisite  for  the  sppcessfuj  progress  pf 
his  inquiries.  It,  therefore,  becomes  at* 
object  of  the  utmost  jroppytanpa,  to  place 
the  mf  ans  of  obtaining  a  $VQQiiw)  ac- 
quaintance with  this  usefuland  interest- 
ing branch  et  science  within  lb©  reach 
of  all  glasses  ©f  the  community.  It  is 
dow  nearly  seven  years  since  I  eem- 
mei|eed  a  series  of  "ajlicles  on  "  Cheap 
Chemical  Apparatus/'  which  appeared 
in  your  tenth  volujne,  but  which  (  vyas 
unavoidably  prevented  from  pufsuin^ 
beyopd  the  third  J>aper.  Since,  tbftt 
time,  however,  my  silence  on  thjs,  tome 
has  been  igor-a  fbap  compensated  ?or 
by  the  valuable  practical  papers  of  Mr. 
Weekes,  and  othej  of  you?  talented 
contributors. 

The  subject  is.  altogether  one  in  which 
I  take  a  deep  $n4  constant  interest,  and 
it  is  with  peculiar-  pleasure  that  I  now 
Wtum  to  it,  for  the  purpose  of  noticing  a 
convenient  and  usgfoj  selection  of  cbe- 
mjuaj  materials  and  apparatus,  in  a  very 
neat  and  compact  forin,  recently  intro 
duced  by  a  tcientiGc  gentjeman.. 

In  Lord  iJwmgham's  "  Practical  Ob- 
servations qu  ibe  TjUlucation  of  tbe  Peo- 
ple," he  observed,  tt  a  friend  of  mine  is 
at  present  occupied  in  devising  the  best 
means  of  simplifying  apparatus  for  lee-, 
tures  upon  the  mechanical  powers ;  and 
cheap   chemical  laboratories  may  then  \ 


receive  his  consideration."  So  far  as 
*'  simple  apparatus  for  the  i]ltistratiop  of 
lectures  on  mechanical  philosophy"  is 
concerned,  we  are  no  better  off  now  than 
when  Lord  Brougham  wrote  the  pam- 
phlet alluded  to.  With  respect  to  che- 
mistry, however,  we  are  in  a  much  better 
.situation,  through  the  instrumentality  of 
Mr.  Robert  Best  Ede,  a  chemist  of  con- 
siderable note  at  Dorking,  Surrey,  whose 
skill,  assiduity,  and  taste,  in  producing, 
in  an  elegant  and  convenient  form,  many 
of  the  mpst  useful  and  agreeable  che- 
mical compounds,  has  procured  for  him 
Ibe  special  patronage  of  her  Majesty. 

Jt  has  been  often  and  most  truly 
qb$erved,  that  the  notion  that  a  labora- 
tory (it ted  up  with  furnaces  and  expen- 
sive and  complicated  instruments,  is  an 
absolute  requisite  for  the  proper  per- 
fqripance  of  chemical  experiments,  is 
exceedingly  erroneous.  "  For  general 
and  ordinary  chemical  purposes,"  says 
J)i\  Jfeiwy,  •*  and  even  for  the  prosecu- 
tion of  new  an4  important  inquiries, 
very  simple  means  are  sufficient :  some 
of  the  most  interesting  facts  of  the 
science  may  he  exhibited  and  ascertained 
with  the  aid  merely  of  Florence  flasks, 
of  common  phials,  and  pf  wine-glasses. 
In  converting  these  to  the  purposes  of 
apparatus,  a  considerable  saving  of  ex- 
pense will  accrue  to  the  experimentalist, 
and  he  will  avoid  the  incumbrance  of 
various  instruments,  the  value  of  which 
consists  in  show  rather  thai)  real  utility. 
It  is  a  curious  and  highly-instructive 
fftpt,  that  some  of  the  most  important 
discoveries  in  chemistry  were  made  by 
persons  who  either  from  choice,  or  mo- 
tives of  economy,  employed  utensils  of 
the  very  simplest  character.  The  labo- 
ratory of  the  great  Priestly  cost  a  mere 
trifle;  and  it  is  well  known  how  savingly 
Franklin  went  to  work." 

Fully  convinced  of  tbft  truth  of  these 
lemajks,  Mr.  Ede  b.as  arranged  in  a 
handsome,  mahogany  box^  12  inches  by  9, 
upwards  of  90  of  the  most  select  and 
useful  tests  and  re-agents,  together  with 
appropriate  apparatus  for  performing 
with  facility  and  safety  an  extended 
course  of  instructive  and  entertaining 
experiments,  particularly  in  reference. to 
the  principal  class-experiments  exhibited 
in  chemical  lectures,  which  are  pretty 
fully   explained  in    Griffin's   Chemical 
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Recreations  *  and  also  for  the  analytical 
examination  of  minerals,  salts,  metallic 
oxides,  &o. 
The  engaving  on  the  front  page  ex- 

No. 

1  The  Laboratory  open 

2  Tbe  Tray  of  Boxes  taken  out  of  the 

Laboratory 

3  Small   Boxes  placed  at  the  bottom  of 

ditto 

4  Retort- Stand,  complete  with  Lamp  and 

Evaporating.  Dish 

5  Set  of  Test-Tubes  and  Stand 

6  Dr.  Black's  Blowpipe 

All  of  which  pack  very  conveniently 
within  the  small  box,  and  leave  a  clear 
space  under  the  tray  of  the  laboratory, 
measuring  nearly  1 1  inches  by  3,  for  the 
results  of  experiments,  a  box  of  scales 
and  weights,  or  any  other  useful  ad- 
dition.   The  following  is  an  alphabetical 


No. 

15  Acetate  of  Lead 
Id  Atom 

|7  Antimony,  Soiphuret  of 
31  Arsenic 
61  Benzoic  Acid 
1  Bleaching  Powder 
IS  Black  Oxide  of  Manganese 
19  Brazil  Wood 
S3  BUehromate  of  Potass 
13  Bicarbonate  of  Potass 

34  Borax 

0%  Boracic  Acid 
tt  Blimnth 
6  Bi -sulphate  of  Potass 
64  Calomel 
-  %  Carbonate  of  Ammonia 

3  Carbonate  of  Potass 

35  Carbonate  of  Magnesia 
95  Carbonate  of  Soda 

4  Canst ic  Potass 

|S  Chloride  of  Barium 
37  Chlorate  of  Potass 
6  Chloride  of  Cobalt 
OS  Corrosive  Sublimate 


hibits  the  plan  and  contents  ef  JnTt. 
Ede's  portable  laboratory,  which  are  at 
follows : 


No. 

7  Glass  Funnel 

8  Bulb-Tube 

9  Two  Glass  Rods 

10  Two  Watch-Glasses 

11  Charcoal 

12  Packets  of  Litmus,  Turmeric,  and  Fil- 

tering-Paper 

13  Platinum  Hook  and  Foil 

14  Roll  of  Tin  Foil 

list  of  the  chemicals  and  re-agents,  num. 
bered  to  correspond  with  the  bottles  and 
boxes,  every  one  of  which  is  distin* 
guished  by  a  neat  green  label,  bearing 
in  legible  characters  the  name  of  the 
contents,  and  numbered,  viz.  :— 


No. 
OS  Cochineal 

67  Cinnabar 

80  Copper  Wire 
88  Copper  Turning* 
39  Cream  of  Tartar 
4(1  Cudbear 

21  Fluor  Spar 
41  Galena 

45  Granulated  Tin 

43  Granulated  Zinc 

44  Gum  Arabic  Powder 

68  Indigo 

r  Iodide  of  Potassium 
44  lsinglau  ,* 

22  Iron  Wire 

46  Iron  Pyrites 
8  Lime 

69  Litharge 

70  Litmus 
S3  Logwood 

S  Mercury 

47  Microcosmic  Salts 

48  Muriate  of  Ammonia 

49  Nitrate  of  Barytes 


No. 

10  Nitrate  of  Copper 
24  Nitrate  of  Potass 
OS  Nut  Galls  in  Powder 
It  Nitrate  of  Silver 

12  Nitrate  of  Strontian 

56  Oxalate  of  Ammonia 

51  Oxalic  Acid 

52  Phosphate  of  Soda 

13  Phosphorus 

53  Prnssiate  of  Potasa 

71  Platinum  Hook  and  Foil 

54  Red  Lead 

26  Sulphate  of  Copper 

27  Sulphate  of  Iron 

28  Sulphate  of  Magnesia 

29  Sulphate, of  Poi ass 

30  Sulphate  of  Soda 

55  Steel  Filings 

66  Super-oxalate  of  Potass 

57  Sulphur 

59  Tartaric  Acid 

14  Tiucture  of  Galls 

60  Turmeric  Powder 


Some  few  persons  hare  thought  the 
laboratory  got  up  on  too  small  a  scale, 
hut  for  my  own  part  I  must  beg  leave  to 
differ  entirely  from  such  an  opinion ;  for, 
taking  all  the  circumstances  into  con- 
sideration, I  believe  it  will  be  found  that 
the  size  adopted  hy  Mr.  Ede  is  unques- 
tionably the  best  that  could  be  employed. 
Perhaps,  neither  the  size  of  the  appara- 
tus nor  the  quantity  of  the  materials 
are  adapted  to  the  purposes  of  a  public 
lecturer  addressing  large  audiences,  but 
far  private  experimental  research  both 
are  amply  sufficient.  The  whole  is  upon 
a  much  larger  scale  than,  the  apparatus 


which  Dr.  Wollaston  usually  employed, 
and  with  which  he  performed  many  in~ 
teresting  experiments,  and  made  some 
of  his  most  important  discoveries.  The 
fact  is,  that  the  chemical  properties  of  a 
substance  characterise  equally  the  small- 
est portion  of  that  substance,  or  the 
greatest  mass*  That  which  can  be  de* 
monstrated  of  a  pound  can  also  be  de* 
monstrated  of  a  grain.  The  chemical 
Student  will  always  find  it  of  important* 
to  operate  upon  extremely  small  portions 
of  matter,  for  he  will  then  not  only  save 
time  and  money,  but  often  be  enabled 
to  perform  a  successful  experiment,  where, 
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b*  Operating  upon  a  large  mass,  be  would 
almwt  to  certainly  fail.  The  preparation 
of  the  gases,  the  formation  and  crystal- 
lisation of  salts,  the  application  of  tests, 
and  a  thousand  other  entertaining  and 
instructive  experiments,  can  all  be 
performed  by  the  student,  better  upon  a 
small  scale  than  in  the  large  way ;  nay 
more,  a  student  in  his  closet  very  fre- 
quently succeeds  in  performing  an  ex- 
periment which  fails  on  the  lecture-table 
of  the  professor ;  for  the  accidents  which 
attend  the  hurry  and  business  of  a 
lecture-room  produce  unavoidable  dis- 
appointment. 

Mr.  Edehas  been  favoured  with  many 
highly  flattering  testimonials  from  the 
first  professors  of  the  day,  who  have 
pronounced  his  laboratory  to  be  "  a 
oheap,*  judicious,  aud  very  useful  selec- 
tion, both  of  apparatus  and  materials, 
for  students  in  experimental  chemistry*" 
It  is  got  up  in  a  style  of  great  elegance, 
and  is  well  calculated  to  supply  a  de- 
sideratum long  wanted  in  the  chemical 
world;  it  is  a  popular  article,  by  which 
all  classes  may  possess  the  means  of  ac- 
quainting themselves  with  the  mysteries 
of  chemical  knowledge. 

The  unexampled  success  which  im- 
mediately attended  the  introduction  of 
Mr.  Ede's  laboratory,  induced  unprin- 
cipled persons  to  get  up  some  paltry 
imitations  of  it,  which,  like  most  other 
Imitations,  fall  far  short  of  their  proto- 
type: these  are  evils,  however,  which 
inevitably  work  their  own  cure  in  time. 

The  ingenious  student  will  soon  per- 
ceive, that  by  slight  additions  to  the 
laboratory,  its  powers  may  be  readily 
extended  through  a  wide  range  in  the 
field  of  experimental  chemistry.  I 
would,  however,  suggest  to  Mr.  Ede,  the 
propriety  of  bringing  out,  with  all  con- 
venient speed,  a  second  part  of  his  labo- 
ratory, containing  a  selection. of  appa- 
ratus and  materials,  arranged  more  par- 
ticularly for  performing  the  most  ordi- 
nary and  useful  experiments  in  pneumatic 
chemistry.  This  would  make  the  subject 
very  complete,  and  afford  the  means  of 
studying,  in  practical  detail,  all  the  im- 
portant truths  which  it  is  the  office  of 
chemistry  to  develope. 

AH  those  persona  who  can  understand 
and  fully  appreciate  the  important  ad- 
Vantages    that    must    necessarily   arise 

•  The  price  is  11.  11*.  W. ;  or  with  stopped 
bottles,  French  polish  cabinet,  loch  and  key,  %l.  St. 


from  a  wide  and  general  dissemination 
of  scientific :  knowledge,  especially:  of. 
chemistry,  will  feel,  that  in  the  pcoduCr 
tion  of  his  laboratory,  Mr.  Ede  has  ren- 
dered an  important  benefit  to  society, 
and  conferred  no  small  obligation  ttpottj 
the  age  in  which  we  live;- 

Wishing  him  all  that  success  ;whiek: 

his  exertions  in  the  cause  of  science  jo 

richly  merit,  ■"••*] 

I  remain,  Sir,  •  '*' 

Yours  respectfully, 

WM.  BADDEtEV, 
London,  May  25,  1935. 


THR   PNEUMATIC    ftALbWAJT— ANOTJjIBR   : 
CLAIMANT. 

Sir,— Your  Magaetoe,  No.  012,  coti^ 
tains  an  account  of  a  Pneumatic  Railway* 
said  to  be  invented  by  Mr.  Henry  Pin- 
kus.     In  1832, 1  was  in  correspondence 
with  the  Liverpool  and  Manchester  Rail- 
way Company,  relative  to  their  adopting 
a  plan  I  had  invented,  of  forwarding 
their  carriages  by  means  of  air-pipes  and 
stationary  engines ;  the  carriages  to  move 
outside  of  the  pipes,  as  in  Mr.  Pinkus's 
plan.    Since  then  I  have  submitted  my 
plan  to  the  Company ;  I,  therefore,  con- 
clude I  am  entitled  to  the  merit  of  ihe 
invention,  if  there  is  any  merit  in  it  •    >> 
I  proposed  to  the  Company  that  the 
air  should  be  compressed ;  Mr.  Pirikus 
proposes  it  should  be  rarefied  ;  but  this 
makes  no  essential  difference  in  the  plan* 
The  only  reason  I  had  for  proposing  the 
compression  of  the  air  rather  than  its 
rarefaction,  was,  from  being  enabled  by 
this  means  to  obtain  a  greater  power 
with  a  smaller  pipe,  and  thns  save  e«i 
pense.     J  provided  a  means  to  regulate 
the  power  to  the  load,  or  inclination  ®f 
the  plane ;  and  did  away,  almost  in" the 
strict  sense  of  the  words,  with  the  frfa. 
tion  that  must  necessarily  arise  from  the 
air  in  the  way  Mr.  Pink  us  proposes  to 
apply  it.     Were  it  not  for  the  dbubf  ex*, 
is  ting  as  to  the  possibility  of  managing  a 
column  of  air  miles  long,  1  shouHrnaYe 
faith  in  the  practicability  of  the  ptott^ 
but  until  those  doubts  are  removed  W 
a  well  authenticated  successful  experi- 
ment, I  cannot  but  conclude  there  1s:  "a 
difficulty  lies  in  the  way,  which' ittfi&s 
me  more  than  doubt  the  possibfHty^iff 
putting  the  plan  into  practice;  at' lewih 
the  manner  proposed  by '  Mr.  Mara. 
Remove  these  doubts,  and  I  will  at  once 
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af  rte that  stationary  engines  may  be 
raada  applicable  hf  a  column  of  air  to* 
railway  transit;  but  e*«n  *ben  it  must 
be  applied,  if.  effectively,  in  a  manner. 
vetty  different  to  that  proposed  by  Miv 
Finkas;  for  I  am  of  opinion,  with  your 
correspondent,  Mr,  Berry  ^  that  the  *'  tun* 
net  notust  be  entirety  cleared  of  air  to 
oatuNP the  load  to  move  through  the  whole 
length."  This  is  practically  impossible 
in  such  a  work. 

I  have  not  the  slightest  doubt  but  sta- 
tionary engines  might  be  made  to  propel 
carriages  on  railways,  &c. ;  anil  I  intend 
to  propose  a  plan  to  effect  this,  which  I 
feel  certain  will  he  generally  admitted  as 
perfectly  applicable  to  the  purpose,  of 
little  expense,  and  simple  in  its  manage* 
mant.  It  is  a  power  with  which  most 
parsons  are  familiar. 

I 'am  Sir, 

Your  very  obedient  humble  servant, 

William  Kersall  Wrigg. 

Macclesfield,  May  23, 1835. 


bernhardt's   patent  warming  and 
ventilating  process. 

Several  indistinct  notices  have  appeared 
in  the  newspaper  press,  both  domestic 
and  foreign,  during  the  last  twelve 
months  (and  some,  it  must  be  confessed, 
el  rather  a  high-coloured  description),  of 
a  new  mode  of  warming  and  ventilating, 
stated  to  have  been  discovered  by  Mr. 
Bernhardt,  a  Saxon  architect  of  consi- 
derable eminence,  and  exemplified  by 
him  with  extraordinary  success  in  a  num- 
ber of  public  buildings  on  the  continent. 
As  Mr.  Bernhardt  has  taken  out  a  patent 
in  this  country  for  his  invention,  and  the 
4irae  for  his  specification  has  now  nearly 
expired,  we  snail  soon  be  enabled  to  lay 
4be  whole  particulars  of  his  plan  before 
our  readers ;  but  in  the  meanwhile,  the 
following  extracts  from  a  statement  au- 
thenticated by  the  signature  of  Professor 
SchaefTer,  of  Dusseldorf,  may  be  accepted 
as  good  evidence  that  Mr.  Bernhardt  has 
actually  arrived  at  some  results  of  more 
.than  ordinary  importance — one  of  which, 
,at  ieaat^  is,  even  in  this  country,  of  high 
4»eciuimcal  invention,  still  a  great  desi- 
deratum, namely,  smoke  without  soot.  A 
Jat$  distinguished  physician  (Sir  George 
JjotEffl)  baa  left  it  on  record  as  his  deli- 


berate  opinion,^  that,  the  exc€3uisa:q«a** 
tity  of  carbonaceous  matter  soot  fortlfc 
into  the  atmosphere  of  London  from  it* 
innumerable  coal  fires,  is  the  grand  cause 
of  its  nnhealthiness,  as  compared  with* 
places  in  its  near  vicinity. 

"  The  Royal  General  Post-office  buiR* 
many  years  ago,  a  factory  adjoining  the  pos& 
house,  for  the  repair  of  the  mail-coaches,; 
and  since  the  building  of  the  diligences  aad 
the  increase -of  business,  it  has  become  a  verjfr 
large  coach  manufactory,  in  which  aboya 
seventy  workmen  are  at  present  daily  em7 
ployed.  In  a  building  at  the  back,  arranged 
for  the  purpose,  a  forge  for  ten  fires  was  put; 
up  and  erected  in  the  usual  form.  Smoke 
and  soot  penetrated  into  the  dwellings  of  the 
neighbours,  and  rendered  them  uninhabit- 
able and  worth  no  rent.  Complaints  arose, 
and  an  expensive  law-suit,  which  naturalty* 
terminated  to  the  disadvantage  of  the  Post* 
office  department.  Experiments  were  then 
made  to  clarify  the  smoke  and  separate  the 
soot.  The  Prussian  consul  in  England— 7 
that  land  of  invention  —  wa3  desired  to 
make  inquiries  whether  any  means  were 
known  to  remedy  the  evil,  but  nothing  could 
be  done ;  and  the  most  learned  professional 
men  doubted  the  possibility  of  an  invention 
to  answer  the  purpose,  because  it  was  bo* 
lieved  that  any  attempt  to  separate  the 
smoke  from  the  soot  eouW  only  be  made  at 
the  expense  of  the  draught.  It  became  a 
point  of  consequence  to  the  Post-office  authft** 
rities  here,  to  satisfy  the  neighbours  at  any 
price,  and  they  endeavoured  to  suppress  the 
nuisance  arising  from  the  soot  by  removing 
the  smithy  into  an  intermediate  buildimj 
constructed  for  the  purpose,  the  resuU  of  ex- 
periments by  several  artists,  in  inventing  an 
apparatus  by  ineans  of  which  it  was  hoped  to 
banish  the  soot.  A  cistern  of  water  was 
applied  over  the  roof,  which  was  intended, 
by  being  placed  round  the  outlet  for  the 
smoke,  to  absorb  its  heavier"  parts ;  but  the 
soot  soon  covered  the  water  with  an  incrus- 
tation, and  the  finer  particles  of  the  soot 
escaped  from  the  chimney  and  covered  the 
gardens  of  the  neighbours ;  -  besides  the 
smoke  spread  itself  throughout  the  smithies, 
so  as  to  be  dangerdUs  and  insupportable  to 
the  workmen  at  the  fires.  At  thai  time  the 
architect,  Mr.  Bernhardt,  of  Saxony,  was  in 
.Berlin,  and  had  been  employed  in  the  Royal 
Palaces;  having  devoted  the  whole  of  his 
life  to  the  study  of  the  deficiencies  at  present 
existing  in  the  construction  of  fires,  he  was 
enabled  to  correct  the  similar  faults  in  the 
General  Post-office  buildings,  and  his  plans 
were  crowned  with  the  best  success.  Mr. 
-Bernhardt  discovered  the  means  of  forcing 
the  draft  of  the  smoke,  and  separating  the 
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toot  from  it.  His  plans  were  carried  into 
ekecution.  In  a  short  time*  without  any  in-i 
Urrupiion  to"1  the  business  of  the  coach  factory 
ike  work  was  completed.  The  smoke  ascends 
in  a  purified  state  through  two  cylinders  of 
zinc  to  tJte  roof,  and  the  soot  remains  in  the 
interior  of  the  three  story  high  buildings  con- 
etnlrated  in  separate  channels  and  chambers 
f6r  U. 

"  It  is  remarkable  to  observe  the  soot  de- 
positing itself  in  coarse  particles,  and  after- 
wards becoming  gradually  finer  as  it  ascends ; 
*i-to  see  the  smoke  rising  through  narrow 
wire  nets.  In  the  channels  of  the  five  chim- 
neys a  mass  of  26$  cubic  feet  of  soot  was 
found,  after  three  months'  purifying,  and 
which  had  formerly  been  mostly  conducted 
ever  the  roof." 


QS  RAILWAYS.     BY  JOHN  HERAPATH,  ESQ. 
NO.   II. 

Were  I  to  pursue  the  course  most 
agreeable  to  myself,  arid  which  might, 
perhaps,  be  expected  of  me,  I  should  be* 
gin  frith  a  mathematical  investigation 
of  the  theory  of  railroads  ;  but  as  it  will 
be  far  more  useful  first  to  review  the 
merits  of  the  several  projected  lines  out 
of  the  capital,  I  shall  take  this  course, 
reserving  any  points  of  science  for  the 
Mid,  or  using  them  as  they  may  be 
wanted. 

Of  the    Greenwich   and   Gravesend 
Railways* 

One  of  the  most  remarkable  railway- 
projections  ever  submitted  to  the  public 
ii  perhaps  that  of  the  Greenwich.  It  is 
intended  to  be  carried  over  a  viaduct 
the  whole  distance  from  London  to 
Greenwich,  about  3f  miles,  on  a  series 
6f  between  900  and  1,000  lofty  arches. 
iThese  arches,  too,  are  not  to  be  the 
empty  Unprofitable  supports  only  of  the 
railway,  nor  the  fruitful  progenitors  of 
disease  by  becoming  the  conductors  of 
(tatting  currents  of  air,  but  are  designed 
to  be  a  range  of  elegant  shops,  with  a 
shady  enclosed  footpath  in  the  front,  that 
is  to  th*  south,  and  a  road  for  heavy 
goods  in  the  rear. 

How  the  smoke  of  these  shops  is  to 
be  carried  off  without  offence  to  the 
trains  above,  I  have  not  been  able  to 
perceive  ;  but  I  presume  this  necessary 
provision  cannot  have  been  overlooked 
by  the  projectors.  They  can  hardly  per- 
mit so  merciless  an  enemy  to  riot  in 
uninterrupted  annoyance. 


No  section,  I  believe,  was  ever  published 
of  this  line,  so  that  we  cannot  examine  its 
Working  capabilities.  1* he  distance,  bow- 
ever,  istooshort,and  the  country  too  level-, 
to  admit  of  difficulties  of  inclination.  But 
when  we  consider,  that  with  any  thlttgf 
of  a  load  it  will  consume  a  mile  or  more 
to  get  up  full  speed,  one  cannot  help 
smiling  at  a  railroad  only  5f  miles  long 
(in  w.nich  the  projectors  state  "  there 
will  be  stations  at  proper  intervals,  along 
the  line  of  road,  to  take  up  and  set  down 
passengers''),  exhibiting  that  rapidity 
of  transiiion  peculiar  to  railways.  WaS 
the  maximum  velocity  35  miles  per 
hour,  I  confess  1  cannot  see  how  so  short 
a  line,  with  stoppages  between  the  ten. 
mini,  can  average  more  than  15  miles 
per  hour.  Such  short  intervals,  too,  be* 
tvveen  the  stations  must,  I  think,  much 
increase  the  wear  and  tear  of  the  ma- 
chinery and  rails,  in  consequence  of  the 
great  strainings  and  exertions  of  the 
engines  to  get  up  their  speed.  Never- 
theless, it  seems  by  no  means  unlikely 
that  this  speculation  may  turn  out  con- 
venient to  the  public,  and  profitable  to 
the  undertakers;  while  it  will  long  con- 
tinue ah  object  of  attraction  td  the  east 
end  of  the  town,  and  a  monument  of  the 
bold  ingenuity  of  its  projectors. 

Next  to  the  Greenwich  follows  thi 
Greenwich  and  Gravesend  Railway,  in- 
tended as  a  continuation  of  the  former 
to  Gravesend,  that  favourite  resort  of 
our  London  citizens.  This  scheme,  it  is 
said,  has  been  laid  on  the  sbelf  through 
the  opposition  of  the  Princess  Sophia^ 
Ranger  of  Greenwich  Park,  and  the  in* 
fluence  of  Dr.  Burney.  We  might  her* 
say  that  "  the  schoolmaster  is  abroad * 
with  a  vengeance,  if,  out  of  regafd  to 
Dr.  Burney,  or  to  preserve  afewpotatoe* 
ridges  in  his  garden*  bis  or  his  father's 
former  pupils  have  been  led  to  arrest  a 
measure  which  was  to  contribute  to  the 
comfortand  con  venienceof  thousands,  and 
from  which  thousands  were  lo  derive  a 
subsistence.  However,  it  is  not  my  pro* 
vince  to  discuss  the  question  of  allowing 
or  not  our  public  parks  and  places  of 
recreation  to  be  cut  and  dissected  for 
this  measure  or  that  measure.  In  orte 
thing,  perhaps, most  will  concur,  namely, 
that  places  purchased  with  the  public 
money,  and  set  apart  for  the  health, 
exercise,  and  pleasure  of  that  valuable 
portion  of  our  London  population,  lift 
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trading  and  middling"  classes,  should  be 
held  sacred  from  all  invasion  positively 
unnecessary,  inconvenient,  dangerous, 
or  unsightly.  This  principle  admitted, 
the  question  to  he  answered  is*  whether 
the  Gravesend  itailway  be  or  be  not  un- 
necessary, inconvenient,  dangerous,  or 
unsightly ;  to  which  it  would  be  but 
justice  to  add  this  other  question— 
whether,  supposing  this  railway  had  been 
concocted  by  either  of  the  Government 
schemers,  the  public  claims  would  have 
been  at  all  regarded  ? 

Looking  to  the  line  in  a  working  point 
of  view,  it  is  among  the  best  which 
has  been  proposed,  and  one  cannot, 
hence*  but  feel  regret  it  should  be  stopped. 
By  the  published  section,  which  is  not 
accurately  marked,  the  line  is  very  nearly 
level,  being  highest  at  the  extremes,  and 
declihing  gradually  towards  the  middle; 
a  very  excellent  form,  within  limits,  for  an 
easy  and  a  good  working  line,  but  one 
which  the  country  .will  rarely  admit.  The 
inclinations  appear  to  be  nearly  8  or  9  feet 
per  mile;  so  that  this  line*  which  is  like  wise 
free  from  sharp  curves,  could  probably 
be  more  safely  and  easily  worked  at  40, 
or  even  50,  miles  an  hour,  than  the  Liver- 

?ool  and  Manchester  could  at  20  or  25. 
ndfeed,  ll-15ths  of  a  maximum  load  for 
a  levelj  might  generally  be  worked  on 
the  Gravesend  line;  whereat  on  the 
Manchester  not  more  than  ll-39thscan 
be  worked  without  assisting  engines. 

funnelling  has  been  avoided,  and  so 
have  deep  cuttings,  except  within  about 
4  miles  of  Gravesend.  Here  appear  to 
be  some  of  near  100  feet;  but, as  I  have 
been  informed  the  soil  is  chalk,  it  would 
amply  repay  expenses  to  transport  it 
across  the  Thames  to  the  co^d  soil  of 
Essex  for  manure. 

The  line,  too,  is  of  very  good  length 
Cor  the  exercise  of  locomotive  power. 
It  is  about  17|  miles  from  Greenwich, 
and  21  £  from  London ;  a  distance  which 
I  have  no  doubt,  from  the  capabilities  of 
the  line,  may  be  run  in  half  an  hour. 

I  have  mentioned  above  that  the 
heights  of  particular  parts  of  this  line  are 
not  marked,  which  precludes  our  going 
into  nicer  calculations  of  its  speed,  power, 
expense  of  working,  &c.  This  is  to  be 
regrrtted,  as  the  engineer,  Col.  Land* 
mann,  has  apparently  a  line  of  which  he 
Used  not  be  ashamed,  and  in  which  he 
feftdlfaowti  hi*  confidence  by  publishing 


what  does  not  often  appear  in  jtttisf>ec- 
tuses — a  section  of  his  ground.  Indeed, 
it  is  not  on  his  account  that  I  repeat  the 
cOmplajnt.  It  is  for  the  purpose  df  calb 
ihg  public  attention  to  the  manner  hi 
which  these  matters — the  chief  by  which 
the  working  merits  of  a  railway  may  b£ 
tested—are  kept  out  bf  sight.  White 
every  town,  and  almost  every  pal trV  ham% 
let,  withih  miles  of  the  intended  liHej  are 
blazoned  forth  with  auctioneer  pomj); 
the  Vertical  sections  of  the  line  and 
ground  are  studiously  concealed,  What 
can  this  be  for  ?  If  a  line  be  a  good  one, 
need  a  man  fear  its  investigation;  or 
rather  would  he  not  court  it ?  "I  would 
not,*'  said  a  gentleman,  to  whom  1  once 
showed  a  difference  of  near  2,000,000  cubic 
yards  between  his  Company's  Parliamen- 
tary and  prospectus  sections—'*  I  would 
not/'  said  he,  "  put  it  in  the  power  of 
such  men  as  you  in  this*  way  to  pick  a 
plan  to  pieces :  I  would  publish  no  sec- 
tion." His  hint  was  kept,  and  in*  a  hew 
projeet  no  section  was  given.  This,  pro* 
bably,  was  prudent;  but  it  is  a  fact  which 
may  impress  on  the  public  the  necessity 
of  caution,  infinitely  deeper  than  any  an 
guments  1  could  furnish. 
•  No  railroad  project,  in  my  opinion 
should  be  constructed  until  its  merit! 
shall  have  been  publicly  proved  by  some 
competent  scientific  man  or  men,  in 
whom  confidence  can  be  placed.  1  sat 
in  whom  confidence  can  be  placed;  for 
as  in  law,  so  it  is  in  science,  there  are 
some  with  whom  a  good  fee  will  always 
procure  a  good  opinion,  and  even  prove 
that  the  steeper  and  more  difficult  is  the 
easier  line  to  be  worked. 

Obloquy,  I  know,  is  frequently  endea- 
voured to  be  thrown  on  scientific  opinion! 
by  the  ignorant  and  designing,  from  the 
vulgar  prejudice, "  that  theory  and  prac- 
tice are  usually  at  variance."  But  I  cafe 
assure  my  readers,  that  in  no  instance  did 
1  find  experiments  on  the  points  I  went 
last  year  to  examine  on  the  Liverpool 
and  Manchester  Railway  at  the  request 
Of  one  of  the  companies,  differ  sensibly 
from  the  results  1  had  anticipated  aha 
computed  previous  to  my  going.  Theory, 
indeed,  as  applied  to  any  particular  art, 
is  no  more  than  experiment  generalised, 
and  cannot,  therefore,  when  managed 
with  honesty  and  skill,  materially  dine* 
from  practice. 

My  best  thanks  are  dtte  te'  Mr.  Juliarj  f6r 
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tu>  valuable  letter,  which  did  not  reaeb 
f&e  till  the  preceding  had  been  written. 
His  information  I  shall  not.  fail  to 'use; 
and  I  am  gratified  to  find  that  this  gentle- 
man so  perfectly  agrees  with  roe  respect- 
ing tunnels,  &c.  Every  one  roust  coin- 
cide with  the  judicious  observations  his 
letter  contains,  which  I  shall  hereafter 
with  pleasure  quote. 
.  In  my  next  I  shall  consider  the  southern 
lines, 

John  Hera  path. 

*   Kensington!  May,  1835. 


THE    METROPOLIS    SPRING-WATER 
TROJECT. 

We  have  just  seen  the  Bill,  now  be- 
fore Parliament,  for  incorporating  "  The 
^Metropolis  Pure  Soft  Spring-Water  Com- 
pany ;w  but  we  cannot  say  that  the  ex- 
amination has  at  all  diminished  our 
objections  to  the  scheme.  The  case 
stands  thus :  for  several  generations  Lon- 
don has  been  supplied  with  water  from 
sources  on  the  surface  of  the  ground, 
several  Companies  distributing  it  through 
works  erected  at  an  immense  expense; 
durjng  the  same  time  many  private  per, 
sons  and  public  establishments  needing 
.water  of  a  different  quality,  or  desirous 
of  evading  what  they  thought  the  exor- 
bitant charges  of  the  Companies,  have 
obtained  their  supply  from  subterraneous 
sources  by  deep  and  expensive  shafts 
and  wells";  in  many  cases  the  very  exist- 
ence of  the  concerns  depends  on  the 
efficiency  of  their  wells.  Now  the  present 
water-companies  are  not  much  affected 
by  the  proposed  plan,  for  they  may  buy 
the  new  water  or  not  as  they  please;  but 
the  owners  of  wells  have  every  reason 
to  fear  that  their  supply  of  water  will  be 
cut  off  altogether.  Certainly  common 
justice,  as  well  as  good  policy,  requires 
that  something  more  should  be  known 
on  the  subject  before  this  ruinous  risk  is 
imposed  on  tliem. 

The  preamble  states  truly,  that  "great 
doubt  exists  whether  a  sufficient  quan- 
tity of  water  could  be  derived  from  that 
source  (the  deep  springs)  for  the  supply 
of  the  inhabitants  of  the  metropolis  ana 
its  environs."  By  what  experiments  do 
the  Company  propose  to  remove  this 
doubt  ?  By  a  gradual  trial  of  the  power 
of  the  springs,  stopping  when  they  find 


they  can  safely  go  no  further  ?  No;  fetit 
by  simply  laying  out  at  once  aH  U*e 
eapitai  necessary  for  the  project  in  its 
full  extent:  for  they  are  not  to  selLa 
gallon  of  water  till  they  have  pro»e4, 
to  the  satisfaction  of  the  metropolitan 
members,  "  that  there  is  a  suffiojejurjr 
(for  the  supply  of  the  metropolis  and;  .to 
environs)  of  such  water  as  aforesaid  2i 
which  proof  we  humbly  submit*  l»offt- 
ing  what  we  do  of  the  metropolitan 
wells,  can  never  be  furnished  till  weUs 
and  machinery  have  actually  used  ti»e 
necessary  quantity,  and  that  for  many 
months  together.  And  after  all  this 
risk  (a  risk  undertaken,  by-the4>ye,  in 
the  face  of  facts,  amounting  nearly  ton 
demonstration  of  failure),  the  dividends 
of  the  Company  are  still  left  contingent 
on  the  willingness  of  the  other  Compa- 
nies to  give  up  their  own  long-standing 
arrangements  to  buy  this  water.  Verily, 
it  looks  almost  as  much  like  an  ''  expe* 
riment "  on  the  credulity  of  the  public 
as  on  the  power  of  the  springs. 

If,  however,  the  Company  have  once 
incurred  the  immense  expense  of  their 
experiment,  it  is  not  likely  that  the 
approval  of  the  Commissioners  will  be 
long  withheld.  In  a  complicated  affair 
like  this  mystification  is  easy  enough, 
and  pity  for  the  shareholders  would  go 
far  to  reconcile  any  men  to  an  inquiry, 
not  over-nicely  conducted.  Besides,  from 
the  history  of  existing  wells,  it  is  very 
probable  that  should  those  of  the  Com- 
pany supply  at  first  the  necessary  Ouan- 
tity,  that  supply  may  fall  afterwards  far 
below  the  demand.  Now  in  the  case  of 
mistaken  approval,  or  of  subsequent 
failure,  how  is  each  of  the  parties  af- 
fected ?  The  Company  will  possess  inn? 
chinery  powerful  enough  to  drain  th£ 
whole  metropolitan  territory,  and  to 
make  any  dividend  they  must  drain  ft 
to  the  lowest ;  private  concerns  and  put* 
lie  institutions  dependent  on  wells  will 
be  seriously  embarrassed,  or  entirely  def 
6troyed;  and  the  spring  water  whicbj 
through  the  public  pumps  and  other 
means,  is  now  at  the  command  of  the, 
whole  metropolis  for  those  cases  it| 
which  it  is  peculiarly  needed,  such  a* 
brewing,  distilling,  dyeing,  &c,  will  then, 
be  drained  away  to  be  lavished  indiSjr 
eriminately  for  all  sorts  of  purposes,  ^ 

It  should  also  be  observed,  >  that.  Ism 
Bill  contains  no  clause  authorising  *|p 
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Company  to  tell  to  those  who  consume 
water  in  manufactories ;  while,  in  some 
cases,  it  may  be  so  construed  as  to  forbid 
their  sinking  new  or  enlarging  old  wells 
to  supply  themselves.  Take  the  case  of 
a  brewer,  whose  supply  is  cut  off  by  the 
immense  pumping  power  of  the  Coni- 
4ftatfy :  by  the  last  clause  (p.  4)  of  the 
'Billt  the*  new  Company  can  only  sell  to 
tfcose  Companies  who  sell  again  and 
distribute  ;  and  except  the  brewers,  &c. 
&o.,  be  included  in  that  definition  as 
selling  water,  though  in  a  manufac- 
tured stale,  the  new  Company  have  no 
power  to  sell  to  them;  but  if  they  be 
so  included,  they  are  prohibited  by 
pp.  5  and  7  from  supplying  themselves 
4y  any  new  or  improved  wells.  They 
are  thus  left  at  the  mercy  of  the  inter- 
mediate Companies,  to  avoid  which  they 
have  been  at  enormous  expense,  and 
would  not  be  able  to  obtain  spring  water 
at  all  at  a  low  temperature  (for  that,  after 
all,  is  the  grand  consideration). 

.  It  is  no  trifling  argument  against  the 
scheme,  that  in  case  of  its  partial  suc- 
cess, it  makes  a  monopoly  of  the  only 
existing  defence  against  present  or  pos- 
sible misconduct  on  the  part  of  the  ex- 
isting Companies.  While  a  supply  re- 
mains in  the  ground,  which,  though  not 
adequate  to  the  wants  of  the  whole  me- 
tropolis, is  enough  to  withdraw  on  occa- 
sion a  considerable  number  of  the  Com- 
pany's customers,  little  need  be  feared  ; 
Jbut  when  that  source,  too,  is  placed  in 
the  power  of  a  body,  which  by  the  terms 
pf  .its  existence  is  bound  to  maintain  a 
good  understanding  with  the  other  Com- 
panies, the  public  will  be  left  without 
refuge  or  power  of  remedy.  This  is  no 
hypothetical  case:  many  of  the  manu- 
facturers of  the  metropolis  have  been,  or 
thought  they  have  been,  under  the  ne- 
cessity of  defending  themselves  by  this 
very  measure,  of  which  defence  they 
could  uot  have  availed  themselves  had 
this  Company  been  previously  in  exist- 
ence. 

■»  To  all  these  objections  it  will,  perhaps, 
be  replied,  that  the  Bill  subjects  the 
Company  to  the  control  of  the  metro- 
politan Members  of  Parliament  as  a 
Board,  and  makes  even  its  exclusive 
privilege  dependent  on  them.  We  doubt 
aeuch  the  political  propriety  of  this  .part 
tlAfetsacheme,  mad  certainly  cannot  ex. 
pect  either  that  the  affairs  of  the  Com- 


pany will  be  administered  without  po- 
litical partiality,  or  that  the  interest  of 
the  water-companies,  for  and  against, 
will  not  be  brought  to  play  a  prominent 
part  iu  the  election  of  Members—not 
much  to  the  improvement  of  our  legis- 
lative body.  But  this  objection  apart, 
what  is  it  this  Board  of  metropolitan 
representatives  is  empowered  to  do? 
Why,  besides  making  regulations  on 
subjects  not  at  all  affecting  the  present 
view  of  the  case,  it  may,  on  proof  of 
abuse  of  the  privilege,  or  of  its  having 
become  a. public  injury  or  incouvenience, 
declare  the  exclusive  privilege  forfeited. 
Now  for  four-fifths  of  the  practical  mis- 
chiefs of  the  plan  this  affords  no  remedy 
at  all.  For,  first,  it  is  doubtful  whether 
the  stopping  of  half  the  works  in  Lon- 
don, dependent  on  wells,  could  be 
deemed  such  a  public  injury  as  to  jus- 
tify the  Board  in  cancelling  the  pri- 
vilege; and,  next,  the  Board  has  no 
power  to  revoke  permission  to  work  their 
wells— it  can  simply  permit  others  to 
work  wells  too.  What  then  does  a 
brewer,  a  distiller,  or  a  manufacturer 
gain,  if,  on  finding  his  water  fails,  he 
complains  of  the  Company,  and  suc- 
ceeds to  the  utmost  ?  He  gets  their 
privilege  determined,  but  some  other  good 
neighbour  finishes  the  little  that  remains 
of  the  business  by  sinking  another  well. 

There  is  then  but  one  supposition,  that 
of  an  abundant  undiminishiug  supply, 
on  which  the  project  of  the  Company 
will  not  do  great  and  irremediable  mis- 
chief ;  and  the  facts  which  have  come  to 
our  knowledge  respecting  the  .existing 
private  wells,  have  firmly  convinced  us 
that  no  such  supply  exists.  The  rapid 
lowering  of  all  wells  when  severely 
pumped,  the  influence  of  distant  wells 
on  each  other  as  they  are  drawn  upon, 
and  the  gradual  subsidence  of  the  sup- 
ply to  all  pumps,  as  the  metropolis  and 
its  manufactures  have  extended,  are 
among  other  facts  utterly  irreconcilable 
with  the  existence  of  the  inexhaustible 
supply  assumed  as  the  basis  of  .this 
scheme.  But  if  it  be  not  fouud,  it  is 
idle  to  suppose  that  the  immense  ma- 
chinery of  the  Company,  being  once 
erected,  will  not  be  worked,  let  the  conse- 
quence to  others  be  what  they  may.     - 

And  to  what  public  purpose  is  all  this 
expense  and  hopeless  risk?  Is  there 
any  likelihood  that  if  obtained  the  water 
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could  be  delivered  te  consumers  pure  as 
it  cotties  from  the  earth,  after  exposure 
in  reservoirs  and  traversing  miles  of 
pipes?  And  if  not,  what  is  gained  be- 
tween  that  supply  and  the  present  ? 

We  are  far  from  having  exhausted  the 
objections  both  against  the  scheme  and 
the  bill ;  but  we  think  we  have  said 
enough  to  convince  Parliament  and  the 
public  that  their  sanction  of  the  "  Expe- 
riment" ought  to  be  deferred  till  its  pro- 
jectbis  have  devised  some  means  of  try-' 
ing  it  less  objectionable  than  those  of 
spending,  in  the  face  of  such  risks,  as 
much  money  as  success  alone  could  jus* 
tify,  and  doing  more  mischief  in  spite  of 
warning*  than  any  probable  success  could 
remedy.  And  if  gentlemen,  though  men 
of  character,  persist  in  promoting 
schemes  whose  fallacy  may  be  proved 
by  facts  notorious  or  easily  learned,  and 
propose  to  execute  them  in  modes  which 
involve  an  immense  outlay,  and  there, 
fere  a  great  profit  to  somebody  before  the 
ednfiding  subscribers  can  be  undeceived, 
they  must  not  be  surprised  if  they  are 
*  suspected  of  being  influenced  by  motives 
g  little  more  selfish,  than  anxiety  for  either 
the  profit  of  their  supporters  or  the  good 
of  the  public. 


THE   LAW   Of  PATENTS, 

Sir,— The  subject  of  the  law  of  patents 
for  inventions  being  brought  again  under 
the  consideration  of  the  public,  by  the  in- 
troduction into  the  House  of  Lords,  by 
Lord  Brougham,  of  a  bill  for  amending 
that  law,  1  beg  to  send,  for  the  considera- 
tion of  your  readers,  the  draft  of  a  bill 
which  I  prepared  some  months  ago ;  and 
I  shall  be  glad  of  their  opinions  as  to  its 
utility  as  far  as  it  goes.  My  object  has 
been  to  allow  the  patentee  to  amend,  but 
only  after  passing  through  such  an  or- 
deal as  few  would  like  to  encounter*  As 
to  the  expense  of  a  patent — what  should 
be  the  subject  of  a  patent— and  other 
points  which  have  been  raised  in  other 
bills,  I  know  there  exists  such  diversity 
of  opinion  about  them,  that  they  would 
certainly  much  endanger  the  carrying 
through  of  any  proposed  measure  of 
which  they  should  form  part. 

1  am,  Sir,  your  obedient  servant) 

Archibald  Rosser. 

15,  "Siw  BoiwelUcooit,  Lincoln'*  JoH, 
Jane  •,  IB»5« 


A  BUI  intituled  an  Act  to  secure  the  property 

of inventors  in  their  inventions  under  letters 
patent*  * 

Whereas  it  is  expedient  that  the  property 
of  inventors  in  their  inventions,  for  which 
letters  patent  have  been,  or  shall  be  hereafter, 
granted,  should  be  secured;  be  it  enacted 
by  the  King's  most  excellent  Majesty,  bf 
and  with  the  advice  and  consent  of  the  Lords 
spiritual  and  temporal,  and  Commons,  in  this 
present  Parliament  assembled,  and  by  the 
authority  of  the  same}  that  no  such  patent 
shall  be  void,  although  the  subject  thereof 
shall  have  been  previously  used,  if  the  same 
shall  have  been  used  privately  or  in  an  im- 
perfect manner  only. 

And  whereas  it  sometimes  happens  that 
omissions  or  errors  are  accidentally,  or  unin- 
tentionally, made  in  the  letters  patent,  or  m 
the  specification  inrolled  in  conformity  *ith 
the  provisions  thereof,  in  consequence  of 
which  such  letters  patent  are  held  to  be  Voii 
or  voidable;  be  it  enacted,  that  no  letters 
patent  shall  be  at  onee  wholly  void  or  void* 
able  either  on  account  of  want  of  novelty  in 
the  invention  or  of  insufficiency  in  the  de- 
scription. 

Provided  always,  and  be  it  further  enacted, 
that  whenever  Upon  the  trial  of  any  issue  in, 
or  directed  by,  either  of  the  superior  courts 
of  record  at  Westminster,  the  validity  or 
sufficiency  of  a  patent  or  specification  shall 
come  in  question,  and  the  same  shall  be 
found  to  be  invalid,  or  insufficient,  in  conse- 
quence of  such  patent, or  specification,  having 
been  made,  or  left,  or  continued,  erroneous, 
defective,  or  insufficient  in  description,  the 
Jury  trying  such  issue  shall  be  directed  to 
find,  by  their  verdict,  whether  such  paten* 
or  specification  shall  or  shall  not  have  been, 
so  made,  or  left,  or  continued*  erroneous, 
defective,  or  insufficient  in  description,  for 
the  purpose  of  defrauding  the  public  of  the 
full  benefit  of  the  invention,  or  ef  deceiving 
any  person;  and  if  the  undisturbed  verdict 
of  trie  Jury  shall  be  in  the  affirmative,  then 
and  in  such  case  the  patent  shall  be  null 
and  void  to  all  intents  and  purposes  what- 
soever :  Provided  always,  nevertheless,  that 
if  the  verdict  of  the  Jury  shall  be  in  the  ne- 
gative, then  and  in  such  ease  it  shall  be  law- 
ful for  the  Lord  High  Chancellor  or  keeper 
df  the  great  seal,  upon  petition  made  to  him. 
stating  the  several  facts  of  the  case,  and  the 
finding  of  the  Jury,  to  direct  such  alteration 
in  the  patent  and  specification,  or  either  of 
them,  and  in  such  manner  and  form,  and 
at  such  time,  and  upon  such  terms  and  con* 
ditiohs,  as  he  shall  think  fit. 

Arid  for  the  purpose  of  preventing  fraudu-* 
lent  collusion  between  the  parties  to  any  such 
issue,  be  it  further  enacted,  that  no  sueh  al- 
teration shall  be  directed*  unless  his  Majesty!* 
Attorney-General,  er.  Solicitor*  Gesttral, .  or 
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some  barrister,  named  by  one  of  them,  shall 
have  been  instructed  by  one,  or  both,  or  all, 
6f  such  parties,  and  shall,  at  the  expense  of 
one,  or  both,  or  all,  of  sueh  parties,  hav8 
attended  the  trial  of  such  issue  on  the  part  of 
his  Majesty  alone,  and  shall  have  certified 
fits  satisfaction  with  the  finding  of  the  Jury, 
and  that  in  his  opinion  alteration  may  pro* 
perly  be  directed. 

And  be  it  further  enacted,  that  this  Aet 
shall  come  into  force,  and  take  effect,  from 
and  after  the  passing  thereof;  and  that  all 
the  provisions  therein  contained  shall  apply 
io  all  letters  patent  then  unexpired,  as  well 
as  to  all  letters  r  patent  thereafter  to  be 
granted. 

And  be  it  further  enacted,  that  this  Act 
shall  extend  to  Scotland  and  Ireland* 

[Judging  of  Lord  Brougham's  bill  from  the 
speech  with  which  his  Lordship  introduced  it  to 
the  notice  of  the  House  of  Lords,  it  is  a  very  etude 
and  ill-digested  affair^  not  at  all  likely  to  be  passed; 
and  if  it  were  passed,  more  likely  to  do  harm  than 
good.  His  Lordship  is  evidently  bat  very  imper- 
fectly acquainted  with  the  actual  defects  of  the 
law  which  he  has  undertaken  to  amend :  he  does 
not  know  where  the  shod  pinches,  though  truth  to 
speak,  the  thereabouts  is  no  great  secret.  Neither 
ean  we  say  that  bur  friend  Mr.  Rosser's  proposed 
Bill  grapples  with  the  evils  of  the  existing  system, 
in  the  way  that  the  interests  of  the  public  and  the 
iatere*t*  of  inventors  alike  demand  j  though  so  far 
as  it  goes  it  is  certainly  a  much  better  hill  than  that 
of  the  learned  lord.  However,  we  shall  be  glad  td 
be  favoured  with  the  opinions  Of  any  of  our  intelli- 
gent correspondents  on  the  subject,  and  shall  our- 
.  selve*  return  to  it  a*  soon  as  we  can  obtain  a  copy 
of  Lord  Brougham's  bill.— Kd.  M.  M.] 


MOTION    OF   FLUIDS. 

Sir, — I  am  by  no  means  offended,  al- 
though certainly  somewhat  surprised,  at 
the  comments  of  J.  L.  in  your  last  num- 
ber, upon  my  description  of  a  singular 
hydraulic  phenomenon.  The  writer's  ar- 
guments appear  even  more  singular  than 
the  phenomenon  to  which  they  refer* 
J.  L.  says,  p.  92,  "  it  is  an  established 
fact,  that  the  jet  of  water  issuing  through 
simple  orifices  is  eontratited,  iri  a  certain 
degree*  in  proportion  to  the  extent  of  thai 
Orifice ;"  but  I  beg  to  dbsertfe,  that  I  have 
been  for  the  last  fifteen  years  in  the  con* 
6iari*t  habit  of  observing  jets  issuing  from 
kpertures  Of  various  sizes,  urged  by  dif- 
ferent forces,  but  1  never  met  with  any 
one  instance  of  perceptible  contraction* 
until  the  experiment  with  the  flat-topped 
cylindrical  branch-pipe*  as  described  at 
p.  6.  In  this. statement  I  am  also  corro- 
borated by  many  persons,  whose  experU 
enee  in  these  matters  has  been  far  more 
extensive  that!  my  Own. 

At  the  same  time  that  this  branch*. 


pipe  was  tried,  and  the  remarkable  eorti 
traction  witnessed,  a  tapering  branch- 
pipe  of  the  usual  form  was  also  used  with 
a  seven- eighths  nose-pipe,  and  (unfortu- 
nately for  J.  L^s  hypothesis)  no  contrae* 
tion  ensued;  the  stream  of  water  deli* 
rered,  being  full  seven-eighths  of  an  tneh 
in  diameter. 

To  the  question  of  J.  L.>  whether  the 
branch  *pipe  was  held  vertically,  I  reply* 
certainly  not;  or  the  holder,  as  well  as  the 
observers*  would  have  been  deluged  with 
water*  The  branch  was  held  in  different 
positions,  at  angles  of  from  20°  to  40* 
from  the  perpendicular;  but  change  of 
position  did  not  seem  to  influence  the 
result*  I  am  not  quite  sure  what  J.  hi 
means  by  the  force  of  ymvity,  because  it 
is  difficult  to  separate  this  idea  from  the 
force  of  a  column  of  water  of  some  de* 
terminate  height ;  certain  it  is,  that  jra* 
vity  alone  will  not  produce  any  contract 
tion  of  the  stream  j  eren  in  the  form  of 
vessel  described  at  p.  6.  The  working; 
of  the  engine  had  proceeded  far  beyond 
the  point  of  pressure  that  gravity  alone 
could  produce,  before  the  contraction 
took  place ;  in  fact,  it  was  only  under 
great  pressure  that  ihe  phenomenon 
obtained. 

It  appears  to  me,  that  J.  L.  has  been 
misled,  by  M.  Bossut's  "Tables  of  the 
Ratios  of  the  theoretical  to  the  real  dis- 
charges of  fluids  from  circular  tuKes  one 
inch  iri  diameter,  under  the  pressure  of 
columns,  varying  from  one  to  fifteen  feet 
high,"  inserted  in  the  Engineer's  pocket- 
book  for  the  present  year. 

The  theoretical  to  the  real  discharge, 
under  the  pressure  of  a  one-foot  column, 
is  said  to  be  as  1  to  0.62133;  and  under 
the  pressure  of  a  fifteen-feet  column,  as 
1  to  0.61716. 

This  difference  is  no  where  attributed 
to  any  contraction,  which  is  a  gratuitous 
interpretation  of  J.  L.'s.  l*he  difference 
between  the  estimated  arid  actual  dis- 
charge, arises  from  the,  varied  velocities, 
of  different  portions  of  the  fluid  ;  the 
particles  of  water  in  contact  with  the 
Sides  of  ihe  containing  vessel  are  retard, 
ed  by  friction,  and  move  more  slowly 
than  the  particles  in  the  centre  of  the 
stream,  which  move  with  the  greatest 
velocity — perhaps  with  that  which  is 
theoretically  due  to  tliehi. 

Great,  as  doubtless  is  the  utility  of  M. 
Bossut's  tables  in  all  circumstances  coin- 
ciding with  the  experiments  from  rthich 
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(hey  were  obtained,  still  they  are  by  no 
means  applicable  to  jets  issuing  with 
great  velocity. 

M.  Bossut  himself  states  that  the  re- 
sults vary  much  with  slightly  altered  cir- 
cumstances ;  but  it  is  evident  they  must 
assume  an  entirely  new  character,  under 
a  force  equal  to  the  production  of  a  jet 
sixty  or  seventy  feet  high — a  pressure  at 
least  ten  times  greater  than  any  he  inves- 
tigated. 

I  am  perfectly  convinced  that  a  con- 
traction equal  to  that  which  was  witnessed 
in  the  experiment  described  at  p.  6, 
was  never  observed,  certainly  never  re- 
corded before;  and  it  is  pretty  generally 
admitted,  that  this  fact  is  one  orthe  most 
singular  and  extraordinary  phenomena 
in  the  motion  of  fluids  with  which  we 
are  at  present  acquainted.  I  could  ex- 
plain much  farther,  but  I  think  I  have 
said  enough  to  convince  J.  L.  that  he  has 
taken  quite  an  erroneous  view  of  the 
matter. 

I  remain,  yours  respectfully, 

W.  Baddelby. 

London,  May  IS,  1835-1 


SUGGESTION    OF   A    NEW    SOURCE    OF 
MOTIVE  POWER  ON  BOARD  SUIP8. 

Sir, — I  have  frequently,  during  calms 
at  sea,  observed  the  rudder  of  the  ships 
raised  as  her  stern  sinks,  and  fall  again 
as  her  stern  rises,  resembling  the  motion 
of  a  piston  in  a  steam-engine.  Now, 
might  not  this  motive  power  be  turned  to 
some  useful  account  ? 

I  am  aware,  of  Lord  Dundouald's 
proposal,  in  No.  583  of  your  Magazine ; 
but  that  involves  the  employment  of  im- 
mense masses  of  quicksilver.  My  idea 
is,  that  the  motion  of  a  ship's  rudder, 
weighing  perhaps  five  or  six  tons,  rising 
and  falling  on  its  hinges,  as  it  does  in 
the  swell  of  the  Sea,  might  be  applied  to 
propelling  purposes;  or  rather  that  ma- 
chinery might  be  constructed  to  take  ad- 
vantage of  that  rising  and  falling,  for 
the  rudder  itself  could  not  well  be  applied 
to  such  a  purpose. 

At  the  same  time,  I  merely  throw  out 
the  idea  with  the  view  that  ingenious 
men  may  consider  of  it. 
I  am,  Sir, 
Your  obedient  servant, 
John  Norton. 

U.S.  Cluh,  April  28, 183*. 
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Sir,— The  case,  iit  archery  which .  I 
stated  in  your  interesting  Magazine, 
p.  306,  No.  555,  was  given  in  the  hope 
that  it  would  excite  some  discussion? 
likely  to  correct  erroneous  ideafS'fln  i\ti6 
subject  of  muscular  power,  and  the^fdtttf 
of  springs.  My  own  views  of  "llM? '  dfc£ 
had  been  previously  given,  in  anearljf 
Number  of  the  "  Gentleman's  Magazine, 
for  the  present  year,  and  therefore  I  3i4 
not  require  the  kind  of  answer  furnished} 
by  your  correspondent,  J.  W.  (p.  434). 
According  to  him,  a  person  holding  the 
fifty-pound  bow  in  his  left  hand,  and 
drawing  the  string  wi  tit  his  right,  exerts 
a  force  of  a  hundred  pounds.  If  so,  let 
me  ask  him  what  force  each  person 
exerts,  when  one  holds  the  bow  and  an- 
other draws  the  string?  Again,  let  fe 
straight  slick  be  provided,  capable  of 
supporting,  when  placed  vertically  on 
"  a  deal  table,"  or  on  the  floor,  fifty-one 
pounds,  and  of  such  a  length  as  to  be 
put  end-wise  between  the  bow  and  string 
when  drawn;  in  this  case,  will  it  not, 
without  giving  way,  maintain  the  bow 
so  bent  ? 

I  am  Sir, 

A  Well-wisher  to  your  publication, 

A.M. 


NOTICE  OF  THE  HOT-AIR  SYSTEM  *T 
SMELTING  IN  GREAT  BRITAIN.  BY 
M.  DUFRESNOY.  ' 

SIT;     (Abridgment  continued  from  p.  104.) 

Derby  Iron- Works — The  coal  basin  of 
Derby,  a  prolongation  of  that  of  Sheffield, 
contains  many  large  iron-works;  three  of 
them,  the  Butterly,  Codnor  Park,  and  Alp- 
don  works,  hare  adopted  the  hot-air  tyast 
I  visited  the  first  two,  under  the  charge  of 
Mr.  Jessop,  one  of  the  most  intelligent  iron? 
masters  in  the  kingdom.  The  heating  ap. 
paratus  of  all  these  differ  from  those  I  have 
described,  and,  in  some  essential  respects, 
from  each  other.  For  this  reason  I  have 
deemed  it  proper  to  describe  them  in  detatL 
though  the  results  which  they  give  are  not  si 
favourable  as  those  obtained  at  the  Celder 
works.  ".'■* 

Butterly  Iron-  Works  contain  three  snieUr 
ing  furnaces.  The  iron  there  made  js.jnr 
tended  for  castings,  either  of  first  or  seaujj 
runnings.  One  furnace  only  was  in  blasVwjS 
I  visited  Derbyshire.  The  air  for  the  blastwas 
heated  by  an  apparatus  at  <jacu  tu^er^ifpm^- 
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posed  of  Urge  pipes,  27  inches  diameter  in 
the  clear,  placed'  horizontally  one  oyer  the 
wther,  and  separated  by  arched  plates.  These 
pipes  are  connected  in  pairs,  by  elbow  pipes. 
The  air  from  the  blast- engine  eaters  by  the 
pipe,  pastes  the  length  of  the  three  pipes 
successively,  before  passing  into  the  atmo- 
sphere.  The  joints  are  placed  on  the  out- 
gtie.ctf  the  furnace  proper;  but  to  prevent 
0ie  air  from  being  cooled  in  traversing  the 
dhotis,  they  are  cased  in  brick- work. 
,- The  elbows  connecting  the  long  pipes  are 
m  plates,  connected  by  bolts  and  nuts,  pass* 
«%  through  lugs  or  flanges.  The  pipes  are 
if  inehes  thick)  and  rest  upon  fire-lumps, 
placed  at  proper  distances  upon  the  arch 
plates.  This  disposition  allows  the  flame  to 
envelope  them  en  all  aides. 
j^Theftrst  pipe  is  not  exposed  directly  to  the 
action  of  the  flee;  it  is  separated  from  the 
jgrate  by  an  arch  of  brick,  extending  the 
whole  length  of  the  furnace,  which  allows  the 
flame  to  pass  by  the  flues.  The  partitions 
have  openings  placed  at  the  opposite  ends  of 
the  furnace,  so  as  to  compel  the  flame  to  tra- 
verse the  whole  length,  without  escaping 
from  one  story  to  another.  All  the  arches 
are  of  fire-brick,  one  brick  thick.  The  ex- 
penditure of  this  apparatus  is  62cwt.  for 

1830. 

Cold  Air  and  Coke. 

Coal •••••  5  tons  16cwt 

.  Ore    3 

;  Flux 1 

To  know  the  whole  expense  of  fuel,  that 
yused  by  .the  blast  engine  must  be  added,  for 
wfcich  1  have  no  precise  data ;  but  this  ex- 
pense must  necessarily  diminish  in  propor- 
tion to  the  increased  yield  of  the  furnace. 

At  Butferly,  therefore,  a  saving  of  one- 
Jialf  the  feel  has  been  effected  by  the  intro- 
duction of  the  new  plan.  The  quantity  of 
flux  remains  the  same,  because  the  sulphur- 
bos,  nature  of  the  coal  requires  a  large  pro- 
portion of  lime. 

.  The  blast-engine,  which  served  but  two 
furnaces,  npw  works  three;  but  to  obtain 
uiis  increase,  a  larger  cylinder  was  put  in. 
Formerly,  the  cylinder  was  70  inches,  in 
(j^ameter,  and  8  feet  stroke,  working  13  re- 
volutions ;  now,  the  cylinder  is  80  inches, 
Hie  length  of  stroke,  and  number  of  revolu- 
tions, remaining  the  same. 
-,.  Vhe  quantity  of  air  expended,  which  was 
2,'$00  cubic  feet  per  minute,  is  now  reduced 
to  2,160  feet ;  but  the  pressure,  2}  lbs.  to 
the*  fncfi,  has  undergone  no  variation.  The 
tftieriinfc  at  the  mouth  of  the  tuyere  has  been 
tweed  from  2$  to  3  inches ;  the  iron  pro- 
««&*'#  intended  for  castings. 
"Tftltor  Park  Works.-- This  work  consists 
tf  ttfe^fabace*,  three  refineries,  and  a  sufr- 


each  ton  of  casting  made.  The  air  is  raised 
to  360°  Fahr.  Notwithstanding  the  feeble 
temperature,  a  great  economy  of  fuel  is  ef- 
fected, as  indicated  below. 

Consumption  and  Products  during  the  first 
week  in  July,  1830,  from  furnace  No.  2, 
worked  with  Cold  Air* 

159  tons  5  cwt.  of  coke,  corresponding  to ' 
218  tons  10  cwt.  of  coal, 
109  17         of  ore, 

35  0         of  flux, 

Produced  83  tons  of  metal. 

Consumption  and  Products  of  furnace  No.  2, 
on  the  \7fh  of  July,  1833,  heated  air  being 
used. 

The  furnace  received  41  charges,  each 
Composed  of 

9  cwt.  crude  coal, 
9  ore  roasted, 
3         flux. 

The  average  of  the  first  fortnight  in  July 
had  been  forty  charges  per  day,  and  the  iron 
produced  seven  tons. 

Upon  comparing,  from  these  data,  the 
consumption  of  the  two  periods,  one  ton  of 
iron  required  as  follows : 


Heated  Air  and  Coal. 

Coal. .  2  tons  18  cwt,  including  fuel  to 
Ore  . .  2  11  [heat  the  air. 

Flux.  .1 

ficient  number  of  puddling  furnaces  to  work 
up  all  the  metal.  These  furnaces  have 
worked  for  the  past  year  with  heated  air 
and  crude  coal.  The  substitution  of  heated 
air  has  produced  a  saving  of  fuel  similar  to 
that  stated  for  Butterly ;  2  tons  9  cwt.  being 
now  sufficient  to  obtain  1  ton  of  metal, 
which  formerly  required  5  tons.  It  should 
be  remarked,  that  the  expense  of  coal  has 
always  been  less  at  Codnor  Park  than  at 
Butterly,  on  account  of  the  difference  in  the 
quality  of  iron  produced.  This  difference 
would  be  much  more  sensible,  if  the  same 
quality  of  coal  was  used  at  both  works ;  but 
at  Codnor  Park  the  soft  coal  is  used,  while 
at  the  other  a  variety  called  cherry-coal  is 
used,  which  better  resists  the  action  of  the 
blast.  " 

Consumption  for  one  ton,  using  Cold  Blast, 

Butterly 5  tons  16  cwt. 

Codnor  Park 5 

Same,  with  Hot  Air. 

Butterly.  Codnor  Park. 

For  smelting. .  2  tons  12 cwt.    2  tons  9  cwt* 
apparatus    0  6  0         6 


Total**.*  2 


18 


15 
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The  apparatus  employed  at  Codnor  Park, 
for  heating  the  blast,  is  composed  of  two 
pipes,  placed  one  above  the  other,  in  which 
are  inserted  small  pipes,  having  the  same 
centres  as  the  large  pipes.  These  pipes  are 
connected  by  elbows,  so  that  the  air,  in  pass, 
ing  from  the  blast-engine  through  the  inte- 
rior pipe,  spreads  itself  over  the  circular 
space  between  the  pipes  j  passing  then  hi  to 
the  second  interior  pipe,  is  transmitted  to  the 
furnace  by  traversing  the  second  circular 
space. 

This  disposition  of  double  pipes,  one  with- 
in the  other,  was  adopted  to  remedy  a  seri- 
ous inconvenience  experienced  at  B utterly, 
an  inconvenience  incident  to  pipes  of  large 
diameter,  in  which  the  air  being  heated  un- 
equally, a  current  of  cool  air  passes  along  the 
centre  of  the  pipe,  and  renders  it  impossible 
to  raise  the  temperature  sufficiently. 

The  large  pipes  are  of  cast-iron,  30  inches 
diameter  outside,  and  1}  in.  thick;  the  small 
pipes  are  of  boiler  iron,  Wths  of  an  inch 
thick,  and  18  inches  diameter  in  tbeelear. 
1  The  construction  of  the  furnace  is  the  same 
as  at  Butteriy.  The  air  is  heated  by  means 
of  this  apparatus  to  400°  Fahr.,  with  a  eon- 
sumption  of  6  cwt.  coal. 

We  have  already  stated  that  all  the  metal 
made  at  Cod  nor  Park  is  made  into  malleable 
iron  t*  this  iron  is  used  in  the  machine  shops 
of  Mr.  Jessop.  It  serves  equally  well  for 
boiler  iron  for  steam-engines,  a  use  qrhiefr 
requires  the  very  best  metal. 

Environs  of  Birmingham. 

The  introduction  of  the  hot-air  blast  has 
scarcely  commenced  in  the  Staffordshire  iron 
district,  the  opinion  being  still  prevalent  that 
the  quality  of  the  iron  is  deteriorated  by  its 
use,  has  retarded  the  trial  of  it  until  within 
a  year  past.  t  One  work  only,  near  Wednes- 
bury,  belonging  to  Messrs.  Lloyd,  Forster, 
and  Co.,  uses  the  heated  air.  The  success 
attending  this  experiment  determined  the 
proprietors  of  the  other  works  to  make  similar 
tria(s. 

The  apparatus  employed  here  is  placed 
above  the  trunnel  head  of  the  furnace,  and  is 
the  only  one  at  which  such  an  arrangement 
has  been  effected  in  England.  It  is  com- 
posed of  a  solid  pyramidal  ring,  and  a  series 
of  small  tubes,  which  penetrate  into  the 
furnace. 

The  interior  surface  of  the  ring  is  a  cast- 
iron  cylinder,  4  feet  in  diameter,  and  12  fret 
in  height,  in  place  of  the  chimney  which 
usually  surmounts  the  trunnel  head  of  the 
furnace.  The  exterior  surface  of  the  pyra- 
mid is  octagonal,  and  made  of  boiler  plates., 
riveted  together,  like  a  steam-boiler,  its  dia- 

•  This  is  an  error,  as  large  quantities  of  pipes  are 
cast  at  this  work  for  the  London  Marstt^-TVafif . 


meter  at  the  middle  being  $  feet ;  a  space  if 
left  between  the  surfaces  of  1  foot  en  all 
sides ;  to  protect  the  outer  surface  from  the 
cooling  action  of  the  air,  it  is  encased  in 
brick*  work. 

The  air  passing  from  the  blast-engine  is 
carried  to  the  top  of  the  furnace,  circulate* 
through  a  circular  pipe,  on  a  level  with  the 
top  of  the  furnace,  then  divides  itself  among 
eight  vertical  pipes,  placed  round  the  outer 
surface  ef  the  casing,  which  are  connected 
with  the  ciroular  pipe;  each  of  these  vertical 
tubes  communicates  with  the  interior  of  the 
ease,  or  pyramid,  by  six  small  tubes,  which 
pass  into  projections  within  the  interior  of 
the  furnace. 

The  air,  after  being  heated  in  the  tubes, 
and  in  the  circular  heater,  re-ascends  to  the 
tuyeres.  To  prevent  the  air  from  cooling 
during  the  transit,  the  conductor  is  placed  in 
the  chimney  of  the  steam-boiler,  1R  or  16 
feet  distant;  a  kind  of  brick  work  connects 
the  furnace  with  this  chimney. 

With  all  these  precautions,  the  tempera- 
ture of  the  blast  cannot  be  raised  higher  than 
to  360°  Fahr.,  and  they  are  obliged  to  heat 
it  again  in  a  furnace,  within  a  few  feet  of 
the  embrasure  of  the  furnace. 

The  consumption  of  this  fire  is  nearly 
4  cwt.  of  coal  to  the  ton  of  iron. 

This  apparatus  is  very  costly,  and  requires 
frequent  repairs;  the  little  saving  of  fuel 
effected  by  it  (about  3  cwt.  of  coal  per  ton  of 
iron),  is  more  than  compensated  for  by  the 
expense  of  construction  and  repairs,  and, 
above  all,  by  the  numerous  interruptions 
which  take  place  in  consequence  of  repairs 
required  almost  daily. 

The  introduction  of  hot  air  has  effected,  in 
these  works,  the  same  economy  as  in  the 
others  cited,  where  this  plan  is  adopted. 
One  ton  of  iron  required,  in  1831,3  tons  of 
coke,  equal  to  5  tons  9  cwt.  of  coal  j  now,  the 
same  quantify  of  iron  oonsumes  %  tons  14  owl. 
of  .coal,  as  the  following  statement  shows. 

On  the  20th  qf  July,  there  passed  through 
the  furnace  twenty  charges,  composed  of— ^ 
10  cwt.  crude  coal, 
9  roasted  ore, 

6  flux. 

The  product  being  $  tons  of  metal,  each 
ton  consumed — 

Tom.  Cu*<  y«m.  Owl. 
Coal  for  fusion  .,«;     %     10 
for  heating  the 
apparatus  .,0      4 

*    l4 

Ore  roasted  . . . , ,        g      $ 

Flu* I    IQ 

The  consumption  in  flux  was  considerable, 

because  of  the  sulphurous  nature  of  the  ore. 

The  slag  which  came  from  the  furaaoe  was 

4*yitaliiae,  tad  gave  off  very  strong  sulpha* 
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ous  odours.  Before  tfce  introduction  of  hot 
*ir,  the  daily  production  of  the  furnace  was 
only  6  tons.  They  have,  therefore,  obtained, 
besides  an  economy  in  fuel,  a  diminution  of 
the  general  expenses,  and  of  labour.  The 
Quantity  of  blast  has  not  been  changed,  but 
tjie  tuyeres  have  been  enlarged  from  %  inches 
$  lines,  to  3  inches  6  lines. 
,  Part  of  the  iron  produced  at  the  works  of 
}&•  Foster  is  used  for  the  foupdry,  and  part 
fur  $ne  metal;  the  same  running  gives  both 
kinds  of  iron;  that  which  flows  first  from  the 
hearth  is  No.  1,  pig  metal;  the  last  running 
gives  No.  2.  They  distinguish  the  two  kinds 
of  iron  by  the  manner  in  which  they  run 
from  the  furnace,  and  by  the  furrows  pro- 
duced on  the  surface  when  it  cools. 

Wales. 

There  are  in,  Wales  but  two  works  using 
%  heated  air— that  of  Warteg  ana1  Blaeu- 
^v*u,  tea  miles  from  Jbergaveny.  None  of 
the  Merthyr-  Tydvil  works  have  introduced  it, 
though  the  Dowlais  and  Peu-y-danau  have 
made  experiments  thereon. 

The  abandonment  of  heated  air  in  so  ex- 
tensive an  iron  country,  and  in  which  im- 
provements are  sought  after  with  care,  has 
led  many  to  doubt  the  reality  of  the  advan- 
tages claimed  for  it.  Some  have  thought 
that,  whUe  so  much  saving  was  effected  by 
this  plan  in  the  furnaces  of  Scotland,  where 
the  metal  was  destined  for  the  foundry,  it 
could  not  be  employed  by  other  works,  the 
product  of  which  is  converted  into  bar  or 
malleable  iron. 

The  examples  fyrnisbed  by  the  Newcastle, 
Cotlnor  Park,  and  Wednesbury  Works,  in 
vbjch  they  ma.ke  bar-iron  or  very  good 
Quajity,  prove  that  this  opinion  is  not  well 
founded.  The  partial  abandonment  of  the 
plan  in  Wales,  should,  in  part,  be  attributed 
to  the  bad  construction  of  their  heating  ap- 
paratus, but  more  especially  to  the  diminished 
saving  which  would  result  to  them,  since  the 
employment  of  crude  coal  has  been  effected  ; 
a  saving  which  the  cost  of  the  patent  would 
almost  balance.  To  appreciate  these  rea- 
sons, it  is  necessary  to  enter  into  some  de- 
tails upon  the  expense  of  making  iron  in  that 
country.  From  all  the  information  gained 
upon  the  experiments  made  at  Dowlais,  or 
Pen-y-daoau,  it  appears  that,  the  apparatus 
being  of  bad  construction,  the  temperature  of 
the  air  could  not  be  raised  to  more  than 
300°  Fahr.  Notwithstanding  this,  they  at- 
tempted, with  success,  the  substitution  of 
erode  eoal  for  coke.  An  accident  happening 
to  the  apparatus,  obliged  them  to  suspend 
tbe.  use  of  hot  air  for  several  days,  and 
showed  them  that,  without  difficulty,  the 
crude  coal  could  be  worked  even  with  cold 
a»r«  Tfe«  WW  wbu?fe  iwUtod,  fcow  this 
substitution  was  sucfe,  tfeat  the  proprietors 


did  npt  4eem  it  north  while  to  repair  the 
beating  apparatus,  and  thenceforth  aban- 
doned it.  Since  that  period,  most  of  the 
Welsh  furnaces  use  tbe  crude  coal,  but  some 
employ  a  mixture  of  coal  and  coke. 

The  following  table  shows  the  quantity  of 
fuel  and  metal  required  to  produce  one  ton  of 
metal  :-rr 


Pen-y-danan. 

Dow- 
lais. 

Gyfar- 
tlia. 

Ply- 
mouth. 

t.    c.  q. 

Coal    2    9    0 

Ore  roasted    2    4    0 

Ashes 0    2    2 

Flax  0  19    2 

t.    c.  q 
2  14    0 
2    9    Q 

ois'o 

t.    c.  q. 
2  13    2 
2    6    2 

0?16  *0 

t.    c.  q. 
2  11    1 
1  JO   6 

Add  to  this,  the  quantity  consumed  by  the 
blast-engines,  about  the  same  for  each,  vary- 
ing from  5  to  6  cwt. 

The  average  quantity  of  coal  consumed  in 
each  of  these  works,  is,  therefore,  2}  tons  for 
each  ton  of  iron.  By  the  employment  of 
heated  air,  it  is  not  probable  that  a  saving 
would  be  effected  over  this  expense  of  more 
than  33£  per  cent,  or  17  cwt.  of  coal  for  each 
ton  of  iron  j  deduct  from  this,  the  fuel  con- 
sumed to  heat  the  apparatus,  estimated  at 
6  cwt.,  and  the  actual  saving  would  be  re- 
duced to  II  cwt.,  costing  at  3«,  7tf.  or  80 
eents  per  ton,  at  the  works,  44  cents;  and  as 
the  patent  right  is  charged  at  one-half,  or 
24  cents  per  ton  of  iron,  the  saving  would  be 
diminished  to  20  cents  per  ton.  This  eco- 
nomy, itself  very  small,  would  scarcely  be 
appreciated  in  a  district  where  all  the  mate- 
rials are  so  cheap,  that  iron  may  be  produced 
at  a  less  price  than  in  any  other  district  in 
Groat  Britain. 

I  believe,  therefore,  that  the  non-adoption 
of  this  plan  in  Wales,  is  no  evidence  that,  it 
does  not  effect  any  saving  in  fuel;  but,  on 
the  contrary,  it  leads  me  to  think  that  there 
would  be  economy,  as  in  other  works  where 
the  plan  is  used ;  but  it  is  evident  that,  the 
expense*  of  coal  being  very  small  in  Wales, 
the  economy  would  not  be  as  marked  as  in 
lhe  works  of  Scotland. 

The  Warteg  Iron- Works  n  which  have  been 
named  at  the  beginning  of  this  section,  sus- 
tain this  opinion.  In  this  establishment  the 
beating  apparatus  is  composed  of  a  very  short 
development  of  pipes,  so  that  the  air  cannot 
acquire  a  temperature  of  more  than  400° 
Fahr.  The  coal,  which  is  very  bituminous, 
and  loses  50Q  per  100  in  the  coking,  cannot 
be  employed  crude  in  the  furnace,  with  the 
air  at  so  low  a  temperature ;  it  results  from 

*  The  author  should  have  attributed  this  differ- 
ence, in  a  great  degree,  to  the  superior  quality  of 
the  TaffYale  coal  over  tbe  Scotch,  the  f aimer 
yileding  mow  than  75  per  cent,  of  carbon,  while 
the  proportion  in  the  Utter  is  less  than  6>  per  cent. ; 
some  varieties  even  as  little  as  01  per  e*nt.«» 
Steam* 
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these  circumitances,  that  the  saving  is  nbt  so* 
great  as  at  the  fnrhaces  of  Scotland,  bat  it  is 
to  be  compared  to  the  saving  in  those  works 
where  the  apparatus  is  not  so  perfect,  and 
where  coke  is  still  used.  Nevertheless,  the 
diminution  in  the  cost  is  very  marked ;  be- 
fore the  introduction  of  heated  air,  one  ton  of 
iron  required  a  consumption  of  two  tons  of 
coke;  the  produce  of  4  tons  3  cwt.  of  coal. 
The  consumption  of  coke  is  still  about  the 
same,  but,  as  there  is  no  necessity  for  car- 
bonising it  so  completely,  it  is  now  produced 
by  only  3  tons  of  coal. 

The  yield  of  the  ""furnace  has  been  aug- 
mented from  6  to  .8  tons  of  iron  each  in  24 

hours. 

(To  be  continued.) 


NOTES  AND  NOTICES. 
Mr.  Na*h.— This  celebrated  architect  died  ou 
Wednesday  last,  at  his  seat,  East  Cowes  Castle, 
Isle  of  Wight,  in  his  83d  year,  In  private  life  Mr. 
Nash  was  a  warm-hearted  and  generous  man  ;  or 
his  professional  rank  and  talent,  it  is  more  difficult 
to  speak  soberly  and  justly.  He  was,  as  is  well 
known,  especially  patronised  by  his  late  Majesty, 
Who  had  a  somewhat  strange  and  fantastic  taste  in 
architecture,  and  was  certainly  not  a  man  to  be 
dictated  to  or  controlled.  After  all,  these  are  mat- 
ters of  comparative  unimportance,  when  it  is  re- 
membered, that  to  one  or  the  other,  probably  to 
the  one  for  suggesting  and  authorising,  and  to  the 
other  for  elaborating  out  and  carrying  into  effect, 
we  are  indebted  for  the  magnificent  improvements 
which  have  of  late  years  taken  place  in  London— 
improvements  which  contribute  equally  to  the 
beauty  and  health  of  the  town— to  the  luxury  of 
tbe  rich  and  the  comfort  and  enjoyment  of  the  poor. 
—Athenaum. 

Canal  between  the  Atlantic  and  Pacific.— Baron 
Thiery,  of  Panama,  has  addressed  a  memoir  to  the 
President  of  the  Republic  of  New  Grenada,  on  the 
subject  of  connecting  the  Atlantic  with  the  Pacific. 
The  Baron  prefers  a  canal  to  the  contemplated 
railroad,  and  pledges  himself  to  complete  one 
within  two  years.— American  Railroad  Journal. 

The  India-rubber  Boat.  — The.  boat  was  in- 
rented,  says  the  Providence  Journal,  by  Mr.  Caleb 
Williams,  jun.,  of  this  city,  and  was  manufactured 
at  the  India-rubber  factory  on  Eddy's  Poinr.  It  is 
constructed  very  much  on  the  plan  of  Burdens 
steam-boat,  with  two  inflated  cylinders  of  India- 
rubber  cloth,  connected  upon  the. top  by  five  or  six 
beams  of  light  portable  plank,,  which  supports  a 
deck  of  boards,  Which  may  be  procured  at  almost 
any  place  where  tbe  boat  is  to  be  used.  The  whole 
apparatus  weighs  about  twenty  pounds.  The 
cylinders  may  be  both  inflated  in  from  five  to  ten 
minutes,  and  when  the  air  is  discharged,  may  be 
folded  in  a  valisse.  The  rest  of  the  apparatus  may 
be  conveniently  carried  in  the  bottom  of  a  waggon 
or  chaise.  In  addition  to  the  whole  is  a  seat,  on 
which  the  angler  may  sit,  and  hold  his  dominion 
over  the  finny  race.  -This  boat  will  sustain  at 
least  one  ton  weight,  and  by  enlarging  the  deck 
would  accommodate  quite  a  party.  The  elasticity 
of  the  cylinders  has  been  proved  to  be  a  protection 
against  their  being  punctured  by  snags  and  rocks. 
Teamev.  Steam— "  Quite  an  animated  contest  has 
been  carried  on  for  several  weeks  past,"  says  the 
Frederick  Md.  Herald,"  between  those  enterprising 
mail-coach  proprietors,  Stockton  and  Stokes,  and 
the  Baltimore  and  Ohio  Railroad  Company,  in  the 
transportation  of  passengers  between  this  city  and 


Baltimore,  which  Ms  cansed  considerable  e*cjt^ 
ment  among  our  citizens)  who  wateh  tbe  arrival  of 
cars  and  stages  with  m«cb  interest.  On  one  day 
the  stage  wUl  arrive,  full  of  passengers,  at  a  slap- 
ping pace,  fdH  aominates  before  the  cars— the  next 
thfy  come  out  neck  and  neck,  or  rather  neck  and 
boiler— on  the  third  the  steamer  is  ahead,  and  dashes 
on  to  the  depot  like  a  thunder-cloud,  with  a  streak  oi 
lightning  attached  to  it— qr  a  dog  with  a  tin-pot  to 
his  tail.  c Hurrah,  Stokes  1'  'Hurrah  Steam!' 
are  now  screamed  out  from  many  a  throat,  with  as 
much  fervour  as  ever  was  the  battle-cry  of  Richard 
Coeur  de  Lion.  How  long  this  steam  and  team  con- 
test will  last,  we  cannot  say— for  one  of  the  parties 
seems  to  delight  in  hot  water,  and  the  other  is  de- 
termined not  to  break  down  whilst  a  wheel  is  left 
between  this  and  Wheeling.  But  little  we  reck  if 
'  it  continues  as  long  as  the  Trojan  war,  for  it 
is  rife  with  benefits  to  the  editors  on  the  route, 
and  enables  us  to  receive  the  eastern  mail  some  ■ 
hours  sooner  than  formerly.  The  opposition  of 
Messrs.  Stockton  and  Stokes  was  caused  by  an 
extravagant  demand  by  the  railroad  company  for 
carrying  the  mail  between  Frederick  and  Balti- 
more." 

English  and  French  Ship-building.  —  ««  Those 
writers  who  contend  forthe  superiority  of  the  French 
In  the  art  of  sbip-building,  on  the  ground  of  the  su- 
perior sailing  qualities  of  their  ships  of  war,  have 
not  gone  sufficiently  into  the  philosophy  of  the  thing 
— not  paid  attention  enough  to  the  opposite  national 
characteristics  involved  in  the  question.  With  the 
English  seaman  the  KTeat  object  has  always  been 
to  come  to  close  quarters— with  the  French  to  get 
away.  Clerk,  in  his  Naval  Tactics,  places  this 
fart  bevond  all  question,  by  a  critical  review  of  a 
whole  century  of  rencontres  between  English  and 
French  ships  of  war.  The  shipwrights  of  the  two 
nations  took  each  their  cue  -very  naturally— from 
their  respective  employers  ;  one  built  for  fighting, 
the  other  for  flying :  and  so  it  has  happened—as 
surely  as  supply  is  always  according  to  demaud— 
that  no  ships  sail  so  well  as  the  French,  and  none 
fight  better  than  the  English."— Anglicus. 

The  small  sketch  which  accompanied  Mr.  Gil- 
bert's communication  has  unfortunately  been  mis- 
laid.   Could  he  oblige  us  with  another  1 

Communications   received    from    A    Friend   to 

Railways-Mr.  W n— W.  H.— Mr.  Jos.  Gibbs 

— M.  N.— T.  D.  E.— A  Subscriber  residing  in  Paris 
— Vigilans. 

The  Supplement  to  our  last  Volume,  con- 
taining Title?,  Index,  &c,  with  a  Portrait,  on 
Steel,  of  Samuel  Clegg,  Esq.,  C.  E.,  is  now  pub- 
lished, Price  Od.;  also  the  Volume  complete,  in 
boards,  Price  8*.  3d. 

Our  Publisher  will  give  One  Shilling  and  Six- 
pence for  copies  of  the  Supplement  to  Vol*  IX. 


03»  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
reats  entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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MESSRS.  CLAI'.K,  NASH,  AND  LONG  BOT- 
TOM'S PATENT  MACHINE  FOR  MAKING 
BRICKS,   ACID-DROPS,    LOZENGES,  &C 

The  accompanying  engravings  repre- 
sent a  very  ingenious  machine,  which 
has  been   patented   by    Messrs.    Clark, 
Nash,  and   Longbottom,  of  Leeds  and 
Market  Raisin,  for  manufacturing  bricks, 
tiles,  acid-drops,  lozenges,  &c.     It  ob- 
viates effectually  the  principal  difficulties 
which  have  hitherto  attended  the  ap- 
plication  of  machinery  to    the   manu- 
facture of  plastic  materials,  and  is,  we 
understand,  coming   into   very    general 
use.     Fig.   1   represents  a  front  view  of 
the  machine,  and  fig.  2  a  back  view. 
It  is  9  feet  high,  and  5  feet  by  4  wide. 
A   vertical   shaft   p  a,    is   made  to'  re- 
volve  in   the    cylinder,    or    pug-mill  5, 
by  the  application  of  an  adequate*  force 
from   any   first  mover,  which    may   be 
effected  "through  tjie   medium   of  gear 
applied    to    the  bjevel-wheel   c,   or   by 
the  employment  oif  any  other  suitable 
mechanical    agency.       To    this    shaft 
are   fixed  broad  steel    or    iron  knives, 
or    blades  ddd;     circular    holes    are 
made  in  the  sfcaft,  through  which   the 
rouuded  extremities  of  the  large  blades 
are  passed,  and  secured  on  tjie  opposite 
side   by  screwed  nuts  e  e  e,  in  such  a 
manner  as  to  allow  of  the  position   of 
the  blades  being  easily  adjusted,  or  in- 
clined to  the  a>gle  best  suited  to  the. 
preparation   and    passage    through    the 
cylinder  or  pug-rail3,  of  a  given  quantity 
of  clay  or  other  plastic  material,  in  a 
given  time.     When  the  mill  is  charged, 
the  motion  of  the  kuives  ot  blades,  pro- 
duced by  the  revolution  of  the  vertical 
shaft,  gradually  tempers  the  plastic  ma- 
terial, and  forces  it  into   the  hopper  f% 
fixed  to  tke  lower  extremity  of  ihp  pug- 
xnill.    This  hopper  is  divided  into  two 
equal  chambers  by  a  vertical  l?lade  or 
knife,  which*  separates  the  clay,  or  other 
material;  so  that  equal  quantities  are 
supplied  to  the  moulds,  and  in  a  much 
stiffer  and  more  homogeneous  state  than 
is    practicable    by    the    amplication    of 
manual  labour.     The  moulds  employed 
are  separate,  that  is,  they  way  be  de- 
tached at  pleasure  from  the  cavities  jn 
which   they  are   lodged.     Peeresses  for 
the  reception  of  these  moulds  are  formed 
around   the  peripheries  of  two  pairs  of 
wheels,   with   broad  brims  Hi  (one  pair 
of  which  is  plain,  and  is  brought  into 
view  in  the  front  figure;  the  other  pair  is 


toothed,  as  seen  at  A:  kk  in  the  back  figure), 
and  being  in  gear  with  each  ether,   are 
made   to  revolve  in  opposite  directions, 
by  a  motion  communicated   to  one   of 
them.   At  equal  and  proper  distances  are 
fixed  two  distinct  wedge-formed  boxes, 
denominated  hollow  sectors,  marked  III. 
When   so  .arranged,    the  form   of   the 
sectors  causes  a  similar  number  of  rec- 
tangular spaees  to  be  left  alternately  be- 
tween them,  as  denoted  from  A  to  L  in 
the  right-hand  wheel,  front  view,  and  in 
the  left-hand  wheel,  same  view,  by  the 
figures  1  to  12.     Into  these  the  separate 
or  detached  moulds  are  put  during  the 
operation  of  the  machine.     The  form 
and  dimensions  of  the  moulds  are  varied, 
according  to   the  nature  of  the  articles 
to  be  produced  therefrom,  and  the  moulds 
themselves  (after  being  filled  with  plas- 
tic material)  are  pushed  out  from  their 
recesses  by    means    of  pistons  at  m  m 
easily  fitting  the  recesses,  and  sliding 
upon  parallel  rods  fixed  to  the  rims  of 
each  wheel.    To  the  bottom  of  each  pis- 
ton, and  connected    with    the    parallel 
rods,    is  attached  a   fiat  shaft,    which 
carries   a  small   anti-friction   wheel   P, 
which,    by    the  motion  given   to    the 
machinery,  on  approaching  the  place  of 
delivery,  domes  in  contact  with  a  larger 
wheel  q  placed  eccentrically,  from  the 
wheels    of    the    mould  receivers,    and 
pises  the  moulds  r  r,    containing  the 
tiles,  bricks,  or  other  moulded  articles, 
within  them,  which  are  then  to  be  taken 
off  and  removed  by  the  hand.    During 
the  >  latter    process   the  emptied  mould 
receivers  will  fcave  passed}  over  the  cen- 
tre of  the  eccentrically  placed  wheel,  and 
the  piston  will  have  descended,    or  be 
descending,  when  the  person  in  attend- 
ance replaces  the  emptied  mould  to  its 
former  situation,  to  be  filled  again  from 
tlje  hopper  as  it  passes  under  it.     The 
yims  of  the   wheels  for  the  mould  re- 
ceivers are    made    polygonal,    or  'flat- 
sided,  at  the  edges,  between  the  hollow 
sectors  and  the  axis  s  s.    These  wheels 
revolve  in  plumber-boxes,   mounted  on 
pedestals   or  blocks,   which    slide  hori- 
zontally between  guiding  grooves,  made 
in  a  strong  metallic  framing  or  rails  un- 
derneath-   To  one  end  of  each  pedestal 
is  attached  a  helical  spring  1 1 ;  the  other 
end  of  each  spring  abutting  against  a 
regulating  screw,   which  passes  through 
the  extremity  of  the  fixed  rail;  the  re. 
suit  of  which  is  that  the  pedestals  and 
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tlie  wheels  which  they  carry  are  kept 
constantly  in  contact,  notwithstanding 
the  unequal  polygonal  figure  of  their 
rims.  In  the  middle  of  and  underneath 
the  horizontal  rail,  is  fixed  a  knife  «, 
supported  in  its  place  by  the  elastic 
pressure  of  a  spiral  spring,  which  sepa- 
rates the  whole,  or  a  portion,  of  the  su- 
perfluous materials  from  the  moulds, 
as  the  latter  pass  over  the  edge  of  the 
former.  As  some  redundancy  of  mate- 
rial may  still  be  left  after  the  second 
operation  of  the.  knife  u,  the  exposed 
surface  of  the  moulds  in  motion  under- 
goes a  similar  treatment  from  two  other 
knives  vv9  fixed  to  the  foundation-plate  w 
w  of  the  machine.  A  trough,  or  cis- 
tern k  k,  containing  water  or  other  suit- 
able fluid,  is  placed  underneath  each  of 
the  wheels,  which,  at  their  lowest  point 
of  revolution,  come  in  contact  with  a 
cylinder  covered  with  strong  coarse 
cloth,  or  some  other  absorbent  sub- 
stance, which,  as  it  revolves,  takes  up 
the  fluid  from  underneath,  and  de- 
livers it  to  the  moulds.  These  cylin- 
ders are  mounted  on  elastic  bearings, 
and  derive  their  motion  from  pinions 
on  their  axes,  actuated  by  the  toothed 
wheels  of  the  mould  receivers.  In 
the  centre  of  the  foundation-plate  there 
is  a  cavity  or  pit,  for  the  reception 
of  the  superfluous  clay,  or  other  ma-* 
terial,  whence  it  is  removed  at  plea- 
sure. In  the  cylinder  or  pug-mill  is  a 
door  (13),  for  the  convenience  of  cleaning 
it  out  when  required.  The  whole  of  the 
upper  part  of  the  machine  is  supported 
by  columns,  ggg,  fixed  to  the  founda- 
tion plate.  The  mould  receivers  are 
driven  by  means  of  a  pulley  or  strap 
wheel  (see  back  figure),  fixed  to  one  of 
the  columns,  to  which  pulley-wheel  is 
attached  a  pinion  (1*5)  that  drives  a 
larger  wheel  (16)  running  loose  on  the 
shaft  of  one  of  the  mould  receivers;  this 
last  propels  another  large  wheel  (17), 
fixed  on  the  shaft  of  the  other  mould 
receiver ;  gearing  into  each  other,  they 
are  driven  round  together,  but  in  opposite 
directions. 

A  brick  machine  of  this  description, 
when  used  with  a  one-horse  power,  will 
produce  700  bricks  per  hour,  with  the 
help  of  two  men  and  eight  boys,  making 
the  entire  cost  something  less  than 
2s.  6d.  per  thousand.  If  a  two-horse 
power  be  employed,  the  production  will 


be  about  16,000  per  day.  The  meanest 
description  of  brick  costs,  when  made  by 
hand,  4*.  6d.  per  thousand.  All  the 
bricks  produced  by  the  machine  are, 
from  the  manner  of  grinding  the  clay, 
and  from  its  subsequent  extraordinary 
compression  in  the  moulds,  equal  in  »p* 
pearance,  and  much  superior  in  quality, 
to  the  very  expensive  polished  bricks 
used  for  the  fronts  of  houses. 

The  most  essential  and  material  fea- 
ture of  this  invention  was,  we  under- 
stand, communicated,  in  the  first  in- 
stance, by  Mr.  J.  Longbottom,  to  the 
other  two  patentees,  namely,  the  means 
(  of  remedying  the  adhesion  or  stickage  of 
'  the  plastic  material  to  the  moulds,  cylin- 
ders, &c.  "  Emboldened  by  this  exciting 
fact,1*  says  our  informant,  "  the  three  pa-* 
tenlees  were  led  to  embark  in  the.  under- 
taking, and  have  severally  contributed 
their  labour  and  unceasing  efforts  for  a 
lengthened  period,  successfully,  to  the  pro- 
duction of  perfect  brick,  acid-drop,  and 
lozenge  machines.  Amongst  the  numer- 
ous patents  taken  out  for  making  bricks 
by  machinery,  and  after  an  enormous 
cost  in  experiments,  there  was  one  granted 
to  Harrison  and  another,  chemists,  at 
Dublin ;  and  it  is  recorded  that,  although 
the  cause  of  stickage  was  fully  compre- 
hended by  the  parties,  yet  their  remedies 
to  remove  it  were  ineffectual.  One  of 
Messrs.  Clark's  and  Co.'s  brick-machines 
was  lately  purchased  and  shipped  for 
Poland.  Acid-drop  machines  are  also 
already  in  use  at  York,  Leeds,  Selby,  and 
London." 

Since  the  preceding  notice  was  writ- 
ten, we  have  received  a  letter  from  the 
patentees  themselves,  an  extract  of  which 
we  subjoin  : — 

"  A  brick  machine,  on  our  plan,  to  be 
worked  by  hand  labour,  was  completed 
on  the  21st  May  last.  It  is  portable,  and 
easily  moved ;  its  cost  from  301.  to  401. 
The  clay,  as  you  are  aware,  is  worked  up 
in  a  much  stiffer  state  than  it  could  be  in 
the  ordinary  way.  The  cost  of  making 
bricks  is  not  more  than  by  the  common 
method,  and  instead  of  a  mean  descrip- 
tion of  brick  being  produced,  you  have 
solid  compact  bricks,  pressed  with  extra- 
ordinary mechanical  force,  which  are 
equal  in  appearance,  and  much  superior, 
to  the  best  polished  bricks.  One  of  the 
machines  is  always  open  to  inspection 
at  the  manufactory,  Ed  ward- street,  La  dv- 
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Jane,  Leeds.  In  reference  to  the  acid- 
drop  machines,  it  may  he  wor.h  mention- 
ing, that  although  it  was  stipulated  with 
some  of  the  purchasers,  that  they  should 
show  the  machine  when  at  work,  and 
give  information  to  applicants,  yet  not 
one  of  those  parties  have  fulfilled  the  con- 
ditions, desiring,  apparently,  to  appropri- 
ate to  themselves  the  benefits  of  the  in- 
vention, which  are,  however,  too  import- 
ant to  be  long  kept  from  the  public  gene- 
rally. Mr.  Terry,  York,  makes  half  a 
ton  of  acid  drops  per  day  with  his  ma- 
chine. " 


ON  RAILWAYS.     BY  JOHN  HERAPATH,  ESQ. 
NO.  HI. 

"  If  a  man,"  observed  a  gentleman, 
"  gets  up  in  an  assembly,  and  proposes 
some  good  plan,  the  applause  lie  receives 
generally  stimulates  others  to  add  amend- 
ment to  amendment,  each  commonly 
more  absurd  than  the  preceding,  until 
the  good  sense  of  the  original  motion 
is  absolutely  lost  in  the  mass  of  succeed-, 
ing  absurdity."  Similar  it  has  been  with 
railways.  One  successful  railway  has 
produced  designs  for  dozens  and  dozens 
of  others,  the  majority  of  which  are  too 
preposterous  to  end  in  any  thing  but 
disappointment  and  loss.  Amidst  nu- 
merous plans  for  the  earth,  some  have 
actually  invaded  the  air  with  designs  for 
suspension  railways;  others,  I  am  in- 
formed, have  talked  of  subduing  the  os- 
cillations of  the  sea  by  a  railway  of  boats  ; 
whilst  a  third  party  have  gravely  con. 
templated  making  a  railway  first,  and 
creating  a  terminus  town,  and  of  course 
traffic  for  it  afterwards.  Surely  we  have 
but  one  step  more  to  reach  the  climax  of 
folly— a  project  to  tunnel  the  ocean,  or 
to  make  a  railway  to  the  .moon. 

That  it  is  needful  to  stop  "  the  tor- 
rent of  wasteful  delusions,"  in  many  of 
the  present  schemes,  I  perfectly  agree 
with  Mr.  Julian  ;  but  I  know  no  me- 
thod by  which  it  can  be  done,  unless  by 
laying  before  the  public  the  means  of 
judging  of  the  merits  of  the  several 
schemes  in  the  easiest  possible  way. 
With  this  view  I  shall,  in  the  present 
letter,  consider  the  principles  of  com- 
parative power,  expense,  and  velocity 
of  railway  transit,  and  postpone  my  ob- 
servations on  the  southern  lines  to  an« 
other  letter. 


Principles  of  Railway  Transit,  as  they 
regard  the  Force  of  Traction,  Expense, 
and  Speed, 

Force  of  Traction. 
If  t  denote  the  force  of  traction  of  a 
ton  on  a  level,  and  z  the  angle  of  incli- 
nation of  any  plane, 

t  cos  z  ±  sin  z% 
is  obviously  the  force  of  traction  in 
ascending  or  descending  the  plane,  the 
plus  sign  being  used  for  ascending  and 
the  minus  for  descending.  And  because 
in  all  practicable  railways  z  is  very 
small,  and  t  by  experiment  about  -jfo% 
the  force  of  traction  is  as 

1±~2*  very  nearly... (I) 

in  which  unity  is  the  force  of  traction  on 
a  level,  and  h  the  height  in  feet  per 
mile  of  the  inclined  plane. 

Expense  of  Transit- 
Since  this  force  of  traction  is  the  same 
for  all  velocities,  it  follows  that,  the  load 
being  the  same,  and  temperature  of  steam 
the  same,  the  quantity  of  steam  con- 
sumed, supposing  it  to  follow  in  a 
column,  would  be  the  same  for  a  given 
distance,  whatever  be  the  velocity ;  and 
as  the  distance  run,  that  is,  as  the  velocity, 
for  a  given  time.  Consequently  the  ex- 
penses which  f  presume  must  be  pro- 
portional to  the  amount  of  such  steam 
so  consumed,  is  the  same  for  a  given 
distance  at  whatever  velocity  run.  There- 
fore if  I  be  the  load,  d  the  distance,  and 
e  the  expense. 

e  ex  I  X  d. 

For  two  engines  would  be  required 
under  the  same  circumstances  to  tow  a 
double  load,  three  a  triple  load,  &c. ; 
and  hence  it  is  reasonable  to  infer,  that 
the  expense  of  the  same  engine  exerting 
a  double,  triple,  &c.  force,  would  not 
sensibly  differ,  if  at  all,  from  the  same 
rule.  Consequently,  if  for  I  we  put  (1) 
multiplied  by  a  I, 

where  a  is  a  constant  to  be  determined 
from  experience,  and  the  sign  «•  signify- 
ing the  difference  is  used  instead  of  the 
minus,  because  the  expense  can  never 
be  negative.  Indeed,  it  is  hardly  fair  to 
apply  the  theorem  in  descending  planes, 
particularly  unless  the  descent  is  less 
than  22  feet  per  mile,  owing  in  the  first 
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instance  to  the  waste  of  steam  by  turning 
it  off,  and  in  the  second  to  the  breaks 
being  generally  used  to  check  the  de- 
scending velocity. 

Now,  according  to  the  average  expe- 
rience on  the  Liverpool  and  Manchester 
Railway,  the  expense  of  transition,  Mr. 
Dixon,  the  Company's  intelligent  en- 
gineer, informed  me,  is  about  a  half- 
penny per  ton  per  mile,  though  there 
are  other  railways,  I  b.elieve,  in  which  it 
does  not  exceed  a  half  this  sum,  or  a, 
farthing  per  ton  per  mile.  Hence  I  be- 
ing the  load  in  tons,  and  d  the  distance 
in  miles,  we  have  in  pence 


(3) 


Under  any  other  circumstances  the  2 
must  be  changed  into  the  divisor  of  a 
penny,  which  the  cost  of  transport  hap- 
pens to  be. 

Velocity  of  Transit. 

If  we  suppose  a  piston  one-half  the 
area  of  another,  it  must  evidently  travel 
with  twice  the  velocity  to  consume  the 
same  quantity  of  steam  at  the  same 
elasticity  and  temperature,  and  its  force 
will,  of  course,  be  just  one-half.  There- 
fore a  half  load,  under  such  a  cir- 
cumstance, would  be  driven  with  a  dou- 
ble velocity.  In  the  same  way  a  third 
and  fourth  of  a  load  would  be  driven 
with  three  or  four  times  the  velociiy; 
and,  generally,  other  things  being  alike, 
the  velocity  would  be  inversely  as  the 
load;  the  area  of  the  piston  varying  as 
the  load. 

But  supposing  the  piston  and  fire  to 
remain  the  same,  what  would  be  the 
velocity  of  a  double,  triple,  &c.  load  ? 
This  is  a  question  which  I  am  not  aware 
has  ever  been  satisfactorily  answered, 
physically  or  experimentally.  Indeed, 
on  the  received  doctrine  of  airs,  I  do  not 
think  it  admits  of  an  answer.  I  shall 
endeavour  to  solve  the  problem  phy- 
sically, on  the  only  reasonable  principle 
I  can  imagine,  and  on  laws  of  aeriform 
bodies  published  and  constated  with 
experiment  by  me  fourteen  years  since 
in  the  Annals  of  Philosophy.  Let  it  be 
distinctly  understood,  that  not  being 
quite  certain  of  the  principle  alluded  to, 
I  do  not  offer  it  as  a  demonstrated  solu- 
tion; but  I  should  be  glad  to  see  it 
•  brought  to  the  test  of  experiment,  and 
whenever  it  shall  be  1  do  not  expect  it 
will  be  found  much  in  error.    If  so,  it 


will  have  the  merit  of  bringing  within 
the  grasp  of  physical  science  one  of  the 
most  important  points  in  the  action  of 
the  steam-engine. 

The  principle  referred  to  is  this : — That 
the  number  of  steam  particles  emitted 
every  moment,  drawn  into  the  tempera? 
ture  of  the  steam,  is  always  proportional 
to  the  heat  simultaneously  communica- 
ted by  the  fire  to  the  water. 

If,  therefore,  the  heat  communicated 
be  uniform,  and  N  denote  the  number 
of  particles  momentarily  emitted,  and  T 
the  true  temperature  of  them, 

N  T  is  a  constant  quantity. 

But  if  E  be  the  elasticity  of  the  steam, 
and  n  the  number  of  its  particles  con* 
tained  in  a  given  space, 

E  a  nT\ 
by  Prop.  8,  Annals  Tor  May  1821,  p.  $45. 
And  if  V  he  the  velocity  of  the  piston, 
»V  is  evidently  as  the  number  of  par- 
ticles of  steam  momentarily  carried  off 
or' emitted.     Therefore, 

jiVaN,  and  TrcV  a  NT  a  constant. 
Hence  

Ea»T2oc^y  xT*ocy  <x^-~- — , 

(according  to  Cor.  2,  Prop.  1,  p.  98,  An- 
nals for  Aug.  1821)  F  being  the  Fahr. 
temperature.  But  E,  the  elasticity,  will 
be  as  the  load  or  force  of  traction,  and 
V  as  the  velocity  of  the  engine.  Conse- 
quently 

Moreover,  because  when  the  elasticity 
of  steam,  at  its  proper  tension,  is  tripled, 
the  right  hand  member  of  the  equation 
will  increase  only  about  5  per  cent,  we 
may  consider  this  member  constant  for 
all  practical  purposes;  and  hence  the 
velocity  of  transit,  other  things  alike,  will 
be  inversely  as  the  load  and  force  of 
traction. 

We  are  now  in  possession  of  three 
rules  of  comparison,  as  simple  and  cor- 
rect as,  1  believe,  it  is  possible,  in  the 
present  state  of  our  knowledge,  to  make 
them. 

First,  the  force  of  traction  on  «ny  plane 
inclining  with  the  horizon  h  feet  per 
mile,  is 

9(  1+52/lbB' up'  or90— s)11*  dowft 

per  ton,  allowing  the  draught  per  ton  on 
a  level  to  be  9  lbs. 
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Secondly,  the  expense  of  transit  per  ton 
per  mile  is,  iu  pence> 

i  ( I+53)  up,  «r  i  (1.55)  down, 

supposing  the  steam  at  all  times  to  act  as- 
the  motive  or  retarding  power. 

Thirdly,  the  speed,  if  il  be  30  miles 
per  hour  on  a  level,  is 
30 

,  * 
'+S 

We  can  hardly  apply  this  formula  to 
descents,  unless  they  are  very  small ;  for 
if  the  descent  was  22  feet  per  mile,  it 
would  make  the  velocity  appear  to  be  in- 
finite in  consequence  of  gravity  doing  all 
the  work,  and  the  object  to  be  propelled 
amounting,  therefore,  to  nothing. 

for  the  more  readily  examining  the 
capabilitie%  and  economy  of  any  line,  I 
have  computed  the  subjoined  table.  The 
last  column  was  computed  by  multiply- 
ing the  third  by  30,  and  as  the  succeed- 
ing decimals  were  not  taken  into  account, 
it  may  not  be  quite  correct  in  the  deci- 
mal figure;  but  it  is  quite  near  enough 
for  any  practical  purpose. 


• 

Elevation 
per  mile 
in  feet. 

Force  of 
Traction* 
in  pounds, 

per  ton. 

Parts  of 

a  Load 

Expense 
per  t«n 

per  mile 

in 
pence. 

Velocity 
per  hour 

in 
miles. 

0 

900 

1-00 

•500 

30-0 

2 

9-82 

•92 

-545 

27-6 

4 

10*64 

•85 

•591 

25*5 

6 

11-45 

•79 

•636 

23-7 

8 

1227 

•73 

-682 

21-0 

10 

13*00 

•69 

•727 

20-7 

12 

13*91 

•65 

•773 

19'6 

14 

1473 

•61 

•818 

18-3 

16 

1555 

•58 

•864 

174 

16 

16-36 

•55 

•909 

16'5     ' 

20 

1718 

'f>2 

•955 

15*6 

22 

1800 

•50 

1-000 

15*0 

24 

18*82 

•48 

1*045 

144 

26 

1064 

•46 

1091 

13*8 

28 

20  45 

•44 

1136 

132 

30 

2127 

•42 

1-182 

126 

32 

22  09 

•41 

1-227 

123 

34 

22*91 

•39 

1-273 

11-7 

88 

25*73 

•38 

1-318 

11-4 

38 

24*55 

■37 

1264 

111 

40 

25-86 

•35 

1-409 

10-5 

45 

27*41 

•33 

1523 

99 

60 

29*45 

•31 

1-636 

9-3 

55 

3150 

•29 

1750 

8*7 

60 

■  L ., 

33*55 

•27 

1*864 

71 

John  Herapath. 

Kensington,  June,  1835. 


KEt'Ofti'  OF  MR.  KINGSTON,  EJNGINEfcU, 
HIS  MAJESTY'S  OOCK-YAKO,  WOOL- 
WICH, o\  mr.  Cunningham's  shift- 
ing   PADDLE-WHEEL. 

Sir, — It  is  not  a  very  long  time  since 
I  was  under  the  necessity  of  writing  a 
short  history  of  my  understanding.  This 
was  drawn  by  the  questions  put  to  me 
by  Mr.  Cunningham,  when  I  disallowed 
him  the  claim  of  originality  ;  after 
which  he  gave  us  to  understand,  that  the 
Lords  of  the  Admiralty  had  examined 
his  wheel,  and  "all  admired  it'*  ("for 
its  simplicity,"  I  presume?)  It  is  said 
also,  in  the  same  letter,  that  Mr.  King- 
ston was  ordered  by  the  Admiralty  lo 
examine  the  wheel,  and  report  *o  iheir 
lordships  upon  the  same.  Mr.  Kingston, 
no  doubt,  faithfully  discharged  his  duty. 
But  which  way,  think  you,  Mr.  Editor,  did 
the  wind  blow  ?  Why,  against  Mr.  Cun- 
ningham's wheel,  and  sent  it  a-shore. 
The  letter  which  Mr.  Kingston  sent  to 
the  Admiralty^  as  a  "  Report,"  was  sent 
through  Captain  Warren,  C.  B.  Mr. 
Cunningham  refers  your  reader*  for  a 
sight  of  it  to  «'  the  Minutes  of  the 
Adm^^alty-;,,  but  to  save  them  this  trou- 
ble, I  now  send  you. a  copy  0/  the  same, 
by  permission  of  Mr.  Kingston ;  and  as 
it  is  the  Report  of  a  intelligent  practical 
man  on  a  subject  of  great  practical  im- 
portance, I  doubt  not  you  will  deem  it 
well  meriting  a  place  in  your  pages. 
I  remain,  Sir, 
Your  obedient  servant, 
Mohammed  al  Moonghee.* 

Woolwich  Dock-yard,  May  25,  1835. 

Mr.  Kingston's  Report, 

Woolwich  Yard,  Sept.  0, 1834. 

Sir, — I  beg  to  state  that  1  have,  agreeably 
to  your  orders,  directed  my  attention  to  the 
mode  proposed  by  Mr.  Cunningham  for  reefing 
the  paddle-wheels  of  steam-vessels,  and  I  am 
inclined  to  believe  that  the  method  alluded  to 
will  be  attended  witfc  considerable  difficulties. 

In  the  first  place,  it  will  require  consider- 
able power  to  connect  the  parts  of  the  wheel, 
and  I  see  no  other  way  to  effect  this  object 
without  the  introduction  of  shackle-screws, 
of  sufficient  magnitude,  or  equal  in  strength, 
to  the  sectional  area  of  the  polygon  or  rim  of 
the  wheel.    It  must  also  be  observed,  that 

*  My  former  communications  were  subscribed 
*'  Mastadoud  Mohandez,"  from  a  wish  not  to  ob- 
trude myself  on  the  pofelic  notice  ;  but  my  friends 
having  discovered  me  under  that  signature,  there 
is  no  longer  any  use  iu  keeping  my  real  navs  a 
secret.— M.  al  M. 
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the  number  of  fixed  arms  in  the  wheel  will 
have  to  be  so  increased  in  dimensions,  as  to 
equal  the  quantity  contained  in  the  wheel, 
as  those  which  move  on  centres  can  only  be 
considered  as  trusses. 

The  moveable  arms  of  the  wheel  will  re- 
quire to  be  strengthened  by  cross  braces,  in 
order  to  resist  any  strain  opposed  to  them 
sideways,  and  the  centre  bosses  will  also  re- 
quire to  be  of  greater  diameter  than  usual, 
especially  at  those  parts  where  the  arms 
move.  Therefore,  taking  all  things  into  con- 
sideration, I  am  of  opinion  that  the  addi- 
tional weight,  which  will  be  required  to  make 
the  wheels  of  sufficient  strength,  as  proposed 
by  Mr.  Cunningham,  will  require  the  same 
length  of  time  to  connect  and  disconnect,  as 
would  be  found  requisite  in  the  ordinary  way, 
when  taking  off  a  sufficient  number  of  paddle- 
boards.  The  latter  has  been  effected,  when 
the  hook-bolts  have  been  properly  attended 
to,  in  the  short  space  of  from  thirty  to  forty- 
five  minutes. 

Under  all  these  considerations,  I  think 
the  proposition  before  stated  will  fall  short  of 
the  means  already  in  general  use,  and  will 
be  of  no  benefit  either  as  regards  time  or 
other  matters  connected. 
I  am,  Sir, 

Your  very  obedient  and  humble  servant,     . 
John  Kingston. 
Captain  Warren,  C.B./ 

Saperintendent. 

IMPROVEMENT    ON    SIDE    BELL-LEVERS. 

Sir,— A  short  time  since  1  was  re- 
quested by  a  paper-hanger  to  repair 
some  bells  which  lie  had  put  out  of 
order.  On  examining  the  "  levers,"  I 
found  that  he  had  forced  some  of  them 
off  from  the  wall,  in  order  to  lay  the 
paper,  and  others  had  been  drawn  off 
from  the  spindle,  the  chain  being  nearly 
twisted  from  the  barrel.  In  order,  there- 
fore, to  enable  paper-haugers  to  work 
without  injuring  the  bell-hanging  ma- 
chinery, I  would  suggest  that  the  lever 
should  be  a  separate  piece  from  the 
chain-barrel,  and  made  to  take  off  and 
on  by  a  small  screw  hi  front ;  the  bell- 
hanger  could  thus  take  away  the  lever 
from  the  chain-barrel,  until  the  paper  is 
hung,  when  the  lever  might  be  replaced, 
and  without  putting  the  bells  out  of  order. 
Requesting  you  will  give  this  suggestion 
publicity, 

I  have  the  honour  to  remain,  Sir, 
Your  most  obedient  servant, 
Isaac  Bridges, 

Bell-hanger, 

Waterloo-street,  St.  HiHiers,  Jersey, 
May  11,  1839. 


A  LEA*  WW*  AM  010  BOOK,  1634,  ENTI- 
TLED—"  THE  MYSTERIES  OP  NATURE 
AND   ART,    BY  J.   B."* 

There  are  divers  fashions  of  weathei- 
glasses,  but  principally  two :  the  circular 
glasse,  and  the  perpendicular  glasie, 
either  single,  double,  or  treble. 

How  to  make  the  Circular  Glasse. 


First,  you  must  prepare  two  glasses, 
the  fashion  whereof  let  be  like  unto  the 
figures  marked  with  the  letters  A  B  and 
CD.  The  glasse  C  D  is  open  at  both 
the  ends  ;  also  iu  the  middle  there  is  a 
neck  coining  up  of  sufficient  wideness  to 
receive  the  shank-end  of  the  glasse  A  B. 
Then  fill  the  glasse  C  D  a  third  part 
with  either  of  the  waters,  and  divide  (he 
glasse  into  so  many  equal  parts  as  you 
would  have  degrees ;  rarifie  the  ayre  in 
the  head  of  the  glasse  A  B  by  holding 
it  to  the  tire,  which  being  yet  waruie 
reverse  the  shank  of  it  into  the  glasse 
C  D.  Note,  that  if  the  water  do  not 
ascend  high  enough,  you  must  take  the 
glasse  A  B  out  againe,  and  heat  it  hot- 
ter ;  if  it  ascend  too  high,  heat  it  not  so 
hot.  If  it  be  in  the  dogdayes,  and  ex- 
treme heat  of  summer,  1  and  2  are  good 
degrees ;  if  the  weather  be  most  tempe- 
rate, then  3  and  4  are  best ;  if  a  frost, 
9  or  10.  When  you  have  hit  an  indif^ 
ferent  degree,  lute  the  joynts  very  cl^ 
and  fasten  a  ribben  unto  the  top  of  the 
glasse  to  hang  it  by.  In  this  glasse  f  * 
water  will  with  cold  ascend  the  ' 
A  B;  with  heat  it  will  descend" 
glasse  A  B,  and  ascend  the  homes  of  4 
glasse  CD.  :  -  ;  ^na 

•  Communicated  by  Mr.  J.  White,  of  Wells. 
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A  Device  to  bend  Glasse  Canes,  or  make  any  small  Worke  in  Glass*. 


.Let  there  bee  a  vessel}  of  copper, 
about  the  bignesse  of  a  common  foot- 
ball, as  A.  Let  it  have  a  long  pipe  at 
the  top  as  B,  which  must  be  made  so 
that'  you  may  upon  occasion  screw  on 
.  lesser  or  bigger  veins  made  for  the  pur- 
pose. Fill  this  one-third  part  with 
water,  and  set  it  over  a  furnace  of  coals, 
as  F  G  H  I,  and  when  the  water  begin- 
neth  to  heat,  there  will  come  a  strong 
breath  out  of  the  nose  of  the  vessell,  that 
will  force  the  flame  of  a  lampe  placed 
at  a  convenient  distance  as  K.  If  you 
hold  your  glasse  in  the  extension  of  the 
ilame,  it  will  melt  suddenly,  so  you  may 
work  what  you  will  thereof. 

The  Description  of  an  Engine  to  force 
Water  up  to  a  High  Place,  very  usefull 
for  to  quench  Fire  amongst  Buildings. 


Let  there  be  a  brasse  barrell  provided, 
having  two  succurs  at  the  bottom  of  it ; 
let.  it  also  have  a  good  large  pipe  going 
up  one  side  of  it,  with  a  succur  nigh 
unto  the  tpp  of  it,  and  above  the  succur 
a  hollow  round  ball,  having  a  pipe  at 
the  tpp  of  it,  to  screw  another  upon  it, 
to  direct  the  water  to  any  place.     Then 


fit  a  forcer  unto  the  barrell,  with  a 
handle  fastened  unto  the  top.  At  the 
upper  end  of  the  forcer  drive  a  strong 
ssrew,  and  at  the  lo\*er  end  a  screw- 
nut  At  the  bottom  of  the  barrell  fasten 
a  screw,  and  at  the  harre  that  goeth 
crosse  the  top  of  the  barrell  let  there  be 
another  screw-nut.  Put  them  all  in 
order,  and  fasten  the  whole  to  a  good 
strong  frame  that  it  may  be  steddy,  and 
it  is  done.  Wheu  you  use  it,  either 
place  it  in  the  water,  or  over  a  kennel, 
and  drive  the  water  up  to  it,  and  by 
moving  the  handle  to  and  fro  it  will  cast 
the  water  with  mighty  force  up  to  any 
place  you  direct  it. 

How  a  Man  may  walk  safely  upon  a  high 
Scaffold,  or  piece  of  Timber,  without 
danger  of  falling. 

This  is  easily  performed  by  wearing 
a  pair  of  spectacles,  whose  sights  im*$t 
be  made  so  gross  as  that  he  which  wear- 
eth  them  may  not  discern  any  thing 
a  farr  off,  but  at  hand  onely.  For  it  is 
the  sight  only  of  the  steepnesse  of  the 
place,  that  bringeth  the  fear  and  over- 
turneth  the  brain.  By  this  means,  I 
have  heard,  that  the  English  man,  which 
displayed  an  ancient  upon  a  scaffold 
near  the  top  of  the  pinacle  of  Paul's 
steeple,  did  help  himself  in  his  desperate 
attempt. 

To  whiten  Copper. 

Take  a  thin  plate  of  copper,  heat  it 
red-hot  divers  times,  and  extinguish  it 
in  common  oil  of  tartar,  and  it  will  be 
white. 

To  soften  Iron. 

Take  of  allum,  sal-amoniacke,  tartar 
a  like  quantitie  of  either,  put  them  into 
good  vinegar,  and  set  them  on  the  fire. 
Heat  your  iron,  and  quench  it  therein* 
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A  good  Cement  for  broken  Glasses, 

Take  raw  silk,  and  beat  it  with  glasse, 
and  mix  them  together  with  the  white 
of  eggs. 

To  soder  on  Iron. 

Set  your  joint  of  iron  as  close  as  you 
can,  then  lay  them  so  in  a  glowing  lire. 
Then  take  of  Venice  glasse  in  fine 
powder,  and  the  iron  being  red-hot  cast 
the  powder  thereon,  and  it  shall  soder 
of  itself.  If  you  clap  it  in  clay  it  will 
be  the  surer  way. 

LODDIGES'   BOTANIC    GARDEN. 

We  entirely  agree  with  our  worthy 
correspondent,  Mr.  Henry  Watson  (see 
Mech.  Mag.  page  56,  of  the  present  vo- 
lume), that  "  we" — our  friends  the  me- 
chanics, and,  alas!  ourselves  also — **who 
are  'in  populous  cities  pent/  should  be 
induced  to  devote  some  portion  of  our 
time  to  the  simple  operations  of  horticul- 
ture." Through  the  kindness  of  Messrs. 
Loddiges — a  kindness  which  they  extend 
to  all  respectable  persons — we  have  re- 
cently indulged  ourselves  in  a  visit  to 
their  splendid  establishment  at  Hackney, 
— an  intellectual  as  well  as  a  physical 
gratification  of  no  mean  order.  We  did 
inlend  to  say  something,  as  from  our- 
selves, on  this  refreshing  subject;  *but 
we  have  found,  suited  to  our  hand,  a 
very  interesting  paper,  contributed  by 
another  esteemed  correspondent  of  ours, 
Mr.  Archibald  Rosser,  some  years  ago,  to 
the  London  Museum,  a  periodical  pro* 
jected  by  Mr.  John  Valpy,  the  well- 
known  classical  printer.  As  that  publi- 
cation has  long  ceased  to  exist,  and  as 
its  circulation  was  very  limited,  we  do 
not  scruple  to  present  this  paper  as  new 
matter,  in  the  hope  of  stimulating  some 
of  our  "  pent  up"  friends  to  relax  them* 
selves  with  the  innocent  and  healthy  oc- 
cupation of  gardening. 

There  is  a  degree  of  enthusiasm  in 
some  minds',  that  gives  an  exquisite  zest 
to  the  enjoyment  of  intellectual  pleasures 
arising  out  of  the  contemplation  of  the 
works  of  nature,  or  the  most  important 
achievements  of  human  power.  This 
extreme  sensibility,  no  doubt,  renders  the 
woes  of  life  more  afflicting  to  those  who 
bear  it  about  them,  than  they  would  be 
to  others  who  possess  it  not ;  but  at  t\\& 
same  time  is  productive  of  the  highest 
mental  gratifications.    I  must  ever  re* 
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member  the  first  time  I  slept  on  the 
terrace  at  Richmond  Hill.  All  circum- 
stances conspired  to  make  that  well- 
known  landscape,  which  at  once  burst  on 
the  eye  from  the  eminence,  most  delight- 
ful to  me.  The  day  was  beautifully  line 
— towards  the  end  of,  the  summer — ere 
the  brown  tints  of  autumn  had  mixed  to 
any  decided  extent  in  the  dark-green. 
foliage  below.  The  season's  heat  had, 
for  some  weeks,  been  so  frequently  tem- 
pered by  refreshing  showers,  that  the 
meadows  wore  the  hue  of  spring.  The 
shadows  of  some  heavy,  yet  not  threat- 
ening, clouds  gave  depth  and  body  to  the 
mass  of  verdure  ;  while  that  enchanting 
feature  of  the  rich  picture,  the  broad  ex- 
panse of  the  silver  Thames,  dotted  across 
by  a  line  of  cattle  quietly  standing  in  its 
cool  stream, ,  threw  a  finishing  lightness  . 
on  the  whole.  The  full  force  of  the  en- 
thusiasm of  taste  bore  on  my  mind.  A 
similar  feeling  has  often  been  roused  by 
the  passing  banners  of  our  intrepid  war- 
riors, unfolding,  in  their  undulations,  the 
names  of  places  rendered  immortal  by 
the  victories  of  British  arms.  A  vene- 
rable abbey — the  tomb  of  a  great  and 
good  man— rthe  ocean  in  its  rage — these, 
and  other  objects  of  equal  interest,  cause 
an  expansion  of  the  heart,  the  value  of 
which  can  be  appreciated  by  the  enthu- 
siast alone.  They  flash  a  sunshine  on 
the  mind,  amply  compensating  for  the . 
endurance  of  all  the  darkness  which  it 
disperses. 

I  am  yet  enjoying  such  an  exeitement, 
experienced,  a  few  days  ago,  on  entering 
the  great  hot-house  of  Messrs.  Loddiges', 
the  indefatigable  horticulturists.  Their 
taste  has  led  them  to  erect,  in  their  con- 
servatory, which  is  devoted  to  tropical 
plants,  a  stage,*  from  which  a  most  mag- 
nificent spectacle  of  vegetation  presents 
itself  at  one  view.  The  immense  plan- 
tain, not  as  in  its  wild  state,  torn  by 
winds  and  deformed  by  insects,  but  in  all 
its  undisfigured  majesty,  is  rivalled  only 
by  its  neighbour  the  Urania.  The  latter 
plant,  with  leaves  of  twenty-five  feet  in 
length,  and  nearly  three  in  breadth,  al- 
most overwhelms  the  senses  of  those  who 
have  seen  none  but  the  productions  of 
our  ordinary  gardens.  From  the  plat- 
form, which  the  visiter  is  directed  to  as. 
cend,  he  sees  palms,  fanleaved,  and  of 

*  This  stage  is  now  removed,  the  plants  have 
outgrown  it,  and  they  are  now  each  viewed  from 
below* 
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every  character  of  that  "  royal  race,''  as 
Linneeus  terms  the  genur,  in  profusion. 
For  my  own  part,  I  should  scarcely  have 
been  surprised,  had  f  seen  the  tiger 
creeping  with  wary  malignity,  or  the 
elephant,  in  untamed  activity,  throwing 
up  his  proboscis,  beneath  their  high* 
arched  foliage. 

lint  it  is  time  to  des'cend  from  my 
eminence  and  give  (if  I  can),  not  a  full 
description,  but  some  faint  and  sober 
idea  of  this  romantic  place ;  and  I  much 
mistake,  if  even  those  who  are  not  bo- 
tanists will  not  be  gratified  by  it. 

The  proprietors  of  the  garden,  a  vene- 
rable German*  and  his  two  sons,  have, 
on  little  moie  than  twelve  acres  of  ground, 
situated  on  the  eastern  side  of  Hackney, 
collected  almost  every  vegetable  produc- 
tion that  the  best  inventions  in  horticul- 
ture {the  very  best  being  their  own)  can 
preserve  iu  our  climate.  As  well  as  in- 
creasing stock  can  be  calculated  on,  they 
possess  not  fewer  than  1 8,000  vegetable 
productions  of  different  species;  more 
than  half  of  which  are  rare,  and  some- 
unique,  in  this  country.  The  hot-houses 
are  warmed  by  stearn.pipes,  ingeniously 
arranged,  and  supplied  by  a  double  ap- 
paratus; so  that,  in  case  of  an  accidental 
failure  of  the  water  or  tire  for  the  one, 
the  other  may  preserve  the  precious  col- 
lection. Both  the  hot-h  uises  and  green- 
houses are  veined  throughout  their  roofs 
by  fine  metallic  tubes,  perforated  at  pro- 
per distances,  by  means  of  which  gentle 
showers,  resembling  the  natural  rain,  are 
at  pleasure  let  fall  on  the  plants  beneath. 

At  this  delightful  repository  may  be  seen, 
•full  of  life  and  vigour,  plants  of  all  mag- 
nitudes, from  the  little  aretia  of  the  Alps, 
which,  with  its  profuse  yet  delicate  blos- 
som, does  not  lift  its  head  above  an  inch 
and  a  half  from  the  earth,  to  the  magni- 
ficent <musa  paradisiaca  (the  plantain), 
which  towers  forty  feet  from  its  root, 
though,  in  fact,  it  is  merely  an  enormous 
esculent,  possessing  nothing  of  the  cha- 
racter of  timber. 

To  attempt  to  describe  the  elegance 
and  splendour  which  reign  here,  would 
be  vain.  Forms  pyramidal,  spiral,  wav- 
ing, present  themselves  on  all  sides. 
Flowers  of  the  most  brilliant  hues,  either 
uniform  or  variegated,  bewilder  the  eye 
like  a  rapid  succession  of  objects  in  a 


*  The  good  old  man  has  paid  the  debt  of  nature 
steee  this  paper  wit  first  published* 
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kaleidoscope.  Even  leaves,  such  as  those 
of  the  maranta  zebrina,  it  viewed  apart 
from  the  other  beauties  of  the  place, 
would  excite  the  highest  admiration. 
In  many  instances  nature  seems  to  have 
been  playful  in  her  works,  and  to  have 
indulged  in  downright  bizarrerie;  as  in 
some  uncommon  plants  of  the  cactus 
tribe. 

Here  the  classical  visiter  will  be  intro- 
duced to  the  true  Alexandrian  laurel,  of 
the  very  species  which  iu  ancient  times 
rewarded  the  hero  and  the  bard.  Here, 
too,  he  may  muse  over  a  specimen  of  the 
Heliconia,  from  Mount  Helicon,  the 
papyrus,  and  the  sacred  lotus. 

Our  fair  countrywomen  will  be  de- 
lighted to  see,  in  actual  growth,  things 
familiar  to  them  in  other  shapes, — tea, 
boheaand  green — coffee,  chocolate,  cocoa, 
cinnamon,  cloves,  ginger,  pimento,  nut- 
meg, and  arrow-root. 

Here  are  also  the  date,  the  areca  (pro- 
ducing the  betel-nut,  with  which  the 
Chinese  beaux  and  belles  dye  their  teeth 
of  a  red  colour),  the  mango,  the  bread 
fruit-tree,  the  camphor,  the  sugar-cane, 
the  bamboo,  the  plant  that  yields  the  gum 
of  which  Indian-rubber  is  manufactured, 
and  the  only  teak  tree  that  ever  lived  in 
this  country. 

There  are  some  vegetables  which  our 
limited  knowledge  leads  us  to  call  poi- 
sonous ;  though  it  may  fairly  be  conjec- 
tured that  they  afford  powerful  medi- 
cines. One  of  the  most  prominent  of 
these,  which  cannot  without  risk  be 
touched  with  the  naked  hand,  so  nearly 
resembles  a  snake  in  colour,  shape,  and 
dimensions,  that  no  animal,  aware  of  the 
dangerous  properties  of  the  serpent  tribe, 
would  approach  it  incautiously — this  is 
the  caladium  seguinum,  or  dumb  cane; 
the  juice  of  which,  when  it  ^enters  the 
human  frame,  besides  being  otherwise 
detrimental,  paralyses  the  faculty  of 
speech  for  a  time. 

ThejatrOpha  urens,  upon  being  touched, 
however  lightly,  produces  the  effect  of  a 
sharp  sting. 

Those  who  have  been  delighted  with 
the  peculiarity  of  the  sensitive  plant,  will 
be  further  gratified  by  the  hedysaruin 
gyrans;  the  younger  leaves  of  which,  un- 
der a  warm  sun,  are  constantly  in  spon- 
taneous and  rapid  motion.  The  dionaea 
muscipula  may  also  be  noticed  with  the 
sensitive  plant.  This  vegetable  bears  a 
kind  of  a  pod,  which  opens  like  the  shell 
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of  a  cockle,  stronprly  jointed  near  the  stem 
that  holds  it.  Within  the  pod  are  a 
number  of  fine  fibres,  and  the  instant 
any  insect  enters  the  pod  and  touches 
either  of  these  fibres,  the  shells  close  on 
their  victim,  and  hold  it  fast  until  death 
has  deprived  it  of  motion,  when  they  re- 
turn to  their  former  position. 

Here  may  be  seen  the  air  plant,  a 
species  of  the  epidendrum,  suspended  in 
baskets,  and  having  no  communication 
with  earth  or  water;  yet  vegetating  in 
strong  luxuriance,  and  blossoming,  sup- 
ported solely  by  the  nourishment  that  it 
derives  from  the  surrounding  atmosphere. 
The  garden  contains  uo  fewer  than 
1260*  different  species  of  roses,  forming 
a  gulistan  which  probably  even  Persia 
herself  does  not  outvie. 

Jn  short,  in  this  collection,  the  first  in 
the  world,  and  approached  only  by  the 
botanical  garden  at  Vienna,  have  these 
persevering  cultivators,  in  every  region 
from  the  tropics  up  to  76  degrees  of  lati- 
tude, gathered  something  rare,  beautiful, 
curious,  or  majestic,  whether  vegetating 
in  air,  in  earth,  or  in  water. 

But  what  gives  the  most  steady  grati- 
fication, are  some  objects  of  humble  ap- 
pearance, and  which,  to  an  unexperi- 
enced, eye,  require  for  their  detection 
some  of  that  good-natured  explanation 
that  is  always  afTorded  to  inquiring 
visiters  by  the  Messrs.  Loddiges.  These 
show  the  kind  bounty  of  Providence  to- 
wards animals  in  its  government  of  the 
vegetable  kingdom. 

I  will  instance  but  one,  the  nepenthes 
distillatoria,  or  pitcher  plant,  which  grows 
in  great  abundance  in  stagnant,  fetid 
swamps.  This  "  spring  in  the  desert,"  is 
in  shape  like  a  tall  ju<r,  and  has  over  it  a 
cover  resembling  that  with  which  some 
old-fashioned  silver  tankards  are  fur- 
nished. When  at  full  size  it  is  about 
six  inches  in  height,  and  one  in  diame- 
ter. In  those  unwholesome  marshy 
places  in  India,  and  particularly  in  Cey- 
lon, where  pure  water  is  not  easily  to  be 
met  with,  the  nepenthes  filters  the  neces- 
sary element,  through  the  fine  fibres  with 
which  its  lower  extremity  is  lined.  The 
cover  then  closes  of  itself,  to  exclude  in- 
sects and  vermin,  and  to  prevent  evapo- 
ration, and  the  plant  remains  ready  to 
supply  men  and  cattle  with  its  crystal 
contents. 

.  *  Now  ( 1835)  1485  different  species. 


Atheist!  though  F almost  doubt  whe- 
ther there  really  does  exist  such  a  cha- 
racter to  answer  the  appeal — if  neither 
the  contemplation  of  the  all-glorious  sun, 
nor  that  of  the  starry  heavens,  have  tacnght 
thee  the  lesson  of  truth ;  if  thoti  hast  been 
deaf  to  the  voice  of  the  tliiiuder.  btftft'ta 
the  light  .of  the  heavens;  if  neither1 'the 
fragrance  of  the  balmy  gale,  ri6*Jtiie 
gratefulness  of  juicy  fruits,  nor  thtfi^i 
freshing  coolness  of  the  limpid  stream-' 
if  none  of  these  delights  have  entered, 
into  thee,  for  aught  but  sensual  enjoy* 
menr,  through  thy  clouded  senses,  betake 
thyself,  with  thy  cold  philosophy,  to  the 
examination  of  the  wonders  of  the  vege- 
table world.  If  that  does  not  convince 
thee  that  there  is  a  ruling  Providence, 
Almighty  and  All-good,  continue  in 
thine  own  dreary  fancy,  the  creature 
of  bliud  chance — an  ephemeris  —  the 
being  of  a  day — come  into  the  universe 
only  to  vanish  from  it.  For  myself,  I  am 
willing  to  live  in  the  belief  that  "  there 
is  a  God  that  governs  the  earth."    Not 

■  a  bird  that  carols  from  the  spray — not  a 
blade  that  points  its  rich  luxuriance  to 
the  sky— not  a  beetle  that  spreads  its 
gemmed  armour  to  the  sun,  but  pro* 
claims  the  glorious  truth.  In  this  happy 
conviction,  which  constantly  calls  for 
gratitude  and  praise — the  most  delight- 
ful exercises  of  the  mind — I  live,  and 
hope  to  die ;  while  thou — but  surely  I  am 

addressing  an  unreal  mockery.  There 
never  was  (whatever  shape  the  pride,  or 

the  self-sufficiency,  or  the  hypocrisy  of 

man  may  assume),  nor  is,  nor  ever  will 

be,  a  real  atheist. 


EVIL   EFFECTS  OF  THE    DIVISION    OP 
LABOUR. 

In  attempting  to  prove  that  the  mi- 
nute subdivision  of  labour  has  an  evil 
tendency,  I  am  aware  that  I  shall  meet 
with  few  who  will  admit  the  evil  to  be 
so  extensive  as  I  shall  endeavour  to  point 
out ;  and  it  is  very  probable  I  shall  be 
written  down  by  some  of  the  many  able 
correspondents  of  the  Mechanics'  Maga- 
zine. But  as  the  following  facts  are  the 
result  of  long  observation  and  experience 
among  the  working  classes,  I  have  re* 
solved  to  publish  them  anonymously,  in  the 
hope  that  they  will  meet  the  eye  of  somfe 
who  may  be  benefited  by  them;  aiiti 
should  thev  be  the  means  of  convincing 
even  one,  I  shall  consider  myself  happy 
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in  having  brought  the  subject  into  notice. 
J  have  myself  served  an  apprenticeship 
to  a  mechanical  profession,  ami  had  then 
ample  opportunities  of  observing  the 
causes  that  tend  to  bring  about  the  moral 
degradation  of  some  of  the  working 
cjafi&es. 

,  that  the  division  of  labour  produces  a 
cheaper  article,  and  is  a  great  source  of 
national  wealth,  1  readily  admit.  I  be- 
lieve were  it  not  for  this  very  cause,  Bri- 
tain would  ere  this  have  lost  her  political 
status- among  the  nations.  Groaning  under 
a  load  of  taxation,  which  no  other  nation 
on  earth  could  have  borne,  we  have  been 
driven  into  an  artificial  state  of  society, 
and  the  division  of  labour  with  all  its 
attendant  evils  is  one  of  the  results.  This 
is  illustrated  by  the  fact  that  we  export 
machinery  to  countries  where  workers  are 
obtained  at  half  the  price :  and  yet  these 
countries  are  unsuccessful  competitors  in 
the  same  market  with  the  poor  tax-eaten 
British.  Our  national  vanity  whispers 
that  this  is  owing  to  our  superior  genius  ; 
but  I  contend*  that  it  is  our  artificial 
mind-degrading  system  of  dividing  la- 
bour, which  by  making  individuals  do  only 
one  part  of  a  thing,  with  mechanical,  or 
rather  slight-of-hand,  rapidity,  enables 
us  to  produce  a  whole  as  cheap  as  our 
foreign  brethren. 

But  the  effects  of  this  system  upon 
society  is  truly  deplorable.  A  poor  boy, 
with  very  little  education,  is  bound  an 
apprentice  for  five  or  seven  years,  to  do 
oneNparticular  act ;  he  commences  cheer- 
fully, and  in  a  few  weeks  can  manage  it 
completely ;  the  only  difference  between 
him  and  a  journeyman  being,  that  he 
takes  twice  the  time.  He  is  now  doomed 
through  life  to  be  a  mere  machine  j  all 
the  delight  he  felt  in  learning  his  trade 
is  over ;  he  has  no  more  mental  work  to 
perform,  and  he  goes  on  from  day  to  day 
with  his  monotonous  task  without  excite- 
ment of  any  kind,  save  the  temporary 
one  of  the  gin-shop:  there,  amongst  the 
rudest  ribaldry  and  mirth,  he  is  exhilarated 
and  comparatively  happy.  Next  day  he 
returns  to  his  labour  in  the  most  melan- 
choly and  discontented  mood,  and  has. 
tens  on  with  his  work  to  procure  the 
means  for  "  a  hair  of  the  dog  that  bit 
hita."  In  short,  as  his  profession  does 
pot  exercise  his  intellect  at  all,  he  cannot 
fait  to  indulge  in  what  he  thinks  his  only 
Measure,   het  us  suppose  this  to  be  con- 

ued  u/rUU  he  reaches  man's  years,  when 


the  effect  will  be  seen  in  an  intellect, 
blunted,  and  quite  useless  from  inaction* 
For  we  know  well,  that  the  thinking,  like 
the  physical,  part  of  the  man  is,  either 
perfectly  or  imperfectly  developed — by 
proper  or  improper  exercise.  This  man's 
brain  is  unexercised,  nay,  it  is  diseased  ; 
he  has  acquired  a  sensual  and  ungovern- 
able appetite  for  the  drug  that  enfeebled, 
and  still  continues  to  enfeeble,  both  his 
mind  and  body,  and  he  is  in  such  a  mor- 
bid state,  that  all  his  efforts  to  reform  or 
improve  his  mind  are  ineffectual.  He  tries 
Mechanics'  Institutions,  and  all  the  other 
schemes  for  improving  the  working 
classes,  but  to  no  purpose;  his  mind, 
Jrom  want  of  habit,  cannot  .follow  the 
lecturer;  he  gets  inattentive — sleeps — and 
loses  the  thread  of  the  subject;  repeats 
his  visits  for  a  night  or  two,  perhaps,  and 
the  lectures  get  to  him  "  the  longer  the 
drier,"  until  he  quits  in  disgust,  what 
might,  under  other  circumstances,  have 
been  a  source  of  enjoyment  to  him. 
When  such  a  character  enters  into  the 
solemn  engagements  of  matrimony,  his 
previous  habits  and  badly  regulated 
rnind,  ill  qualify  him  for  the  various  du- 
ties of  husband  or  father;  he  brings  into 
the  world  a  few  squalid,  degenerated 
wretches,  and  by  his  brutal  conduct, 
drives  his  well-disposed  partner  to  that 
temple  of  infamy  the  gin-shop,  for  the 
melancholy  purpose  of  "  drowning  her 
cares/'  Twill  not  disgust  the  reader  by 
dwelling  upon  the  united  effects  of  their 
example  on  their  thus  hereditarily  vicious 
offspring.  The  wretched  man  continues 
to  work  and  drink  alternately,  until  he 
reaches  the  workhouse  if  in  England, 
and  beggary  and  crime  if  in  Scotland ; 
a  poor  grumbling,  discontented,  shame- 
less pauper,  both  unable  and  unwilling 
to  work ;  for  the  man  who  has  spent 
twenty  years  of  his  life  sharpening  pin- 
points, or  guiding  a  self-acting  turning 
machine,  has  not  physical  strength  to 
handle  a  spade  or  road  hammer,  even  if 
he  had  not  been  previously  wasted  by  dis- 
sipation. This  is  not  an  exaggerated  pic- 
ture; the  melancholy  details  of  evidence 
brought  before  the  Factory  Commis- 
sion, furnish  multitudes  of  such  instances. 
It  is  not  the  long  hours,  however,  that  is 
the  sole  cause  of  this  evil  I  maintain, 
it  is  the  division  of  labour  that  is  the 
root  of  the  evil,  which  I  shall  endeavour 
to  illustrate  by  another  example,  not  ideal, 
but  like  the  former,  real,;  and  the  writer 
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has  many  characters  tinder  his  own  eye, 
of  both  kinds,  to  choose  from. 

In  Scotland,  some  ten  or  twelve  years 
4  ago,  the  division  of  lahour  was  not  (and 
is  not  even  now)  carried  to  the  extent, 
that  it  is  in  England,  and  consequently, 
the  working"  classes  have  a  higher  mo- 
ral character,  which  is  commonly 
ascribed  to  education,  and  a  modern 
training.  This  is  the  case  in  a  very  few 
instances  ; — by  far  the  greater  number  of 
the  Scotch  mechanics  and  operatives  re- 
ceive a  very  limited  education.  When 
they  are  sent  off  to  a  trade,  they  can  half 
read,  and  perhaps  make  shift  to  write  the 
letters  of  their  own  name ;  but  the  dif- 
ference rests  here ; — the  Scotch  mechanic 
has  to  do  a  great  variety  of  jobs,  not  one 
of  which  he  can  do  so  quickly  as  the 
expert  Englishman. 

As  an  instance  : — About  twelve  or  four- 
teen years  ago,  an  engine-maker  had  to 
.earn  to  make  a  tolerably  good  pattern;  he 
had  to  turn  both  iron  and  wood,  to  fit  up, 
put  together,  and  attaeh  the  engine  to  the 
factory ;  he  had  thoroughly  to  under- 
stand drawings,  and  in  many  cases  had 
tu  draw  himself.  The  reader  will 
readily  imagine,  that  this  must  he  a 
clumsy  "Jack  of  all  trades:*1  this  is  not 
the  case,  however, — he  is  a  slow,  but  a 
good  workman.  Suppose  exactly  such  a 
hoy  as  we  took  in  the  former  case,  bound 
apprentice  to  this  trade  for  seven  years  : 
for  one  year  he  is  allowed  to  run  loose 
about  the  work,  he  is  every  "  body's 
body,"  runs  messages,  creeps  into  holes 
to  do  jobs  which  men  cannot  reach. 
By  the  end  of  the  year,  he  has  acquired 
a  very  rude  general  notion  of  the  whole 
work,  but  can  do  little  or  nothing  with 
his  hands.  He  is  now  stationed  at  a 
bench,  and  from  making  simple  articles, 
comes  on  with  great  satisfaction  to  him- 
self to  make  good  patterns;  he  then 
wearies,  because  he  thinks  himself  master 
of  the  subject;  having  little  mental  work 
to  perform,  he  is  now  in  great  danger  of 
going  astray,  but  happily  for  himself  he 
is  shifted  to  another  department,  upon 
^hich  he  enters  with  great  spirit,  and 
feels  with  intense  delight,  as  bit  by  hit  he 
masters  the  various  tasks  put  before  him. 
His  brain  thus  stimulated  and  exercised, 
n  thirst  for  knowledge  is  created,  and  he 
is  driven  in  search  of  food  for  his  mind 
to  Mechanics*  Institution  where  he  hears 
and  sees,  for  the  first  time,  the  asto- 
nishing facr,  that  the  water  he  drinks  is 


composed  of  two  gases  that  born.  This 
leads  him  to  endeavour  to  read  that  he 
may  learn  more  of  the  matter,  but  he 
finds  he  cannot  do  it  so  quickly  as  he 
would  like;  he  then  sets  to  work  with 
good  will,  goes  to  an  evening-school, 
and  his  mind  being  in  an  excellent  state 
for  receiving  instruction,  he  makes  most 
rapid  progress.  I  need  not  trace  him 
farther — here  is  a  useful  and  promising 
member  of  society  who  himself  enjoys 
life  and  all  its  blessings.  A  few  such 
(according  to  the  strength  of  their  intel- 
lect) turn  out  eminent  men— the  rest  are 
scattered  over  the  earth  in  the  shape  of 
managers,  superintendents,  and  foremen, 
of  flourishing  works ;  and  it  is  worthy 
of  remark,  that  in  all  the  large  manu- 
facturing towns  in  England  you  rind  a 
large  proportion  of  Scotchmen  doing  the 
intellectual  work  of  large  mechanical 
establishments.  This  does  not  arise  (as 
Sandy's  vanity  always  suggests)  from  a 
'•  national  superiority  "— John's  head  is 
just  as  good  as  his,  as  is,  seen  in  every 
case  where  there  has  been  the  same 
ehance  of  getting  the  organs  developed. 
I  regret  to  state  that  the  baneful  system 
of  dividing  lahour  is  fast  spreading  in 
Scotland,  and  the  moral  degradation  at- 
tending it  cannot  be  denied  by  the  most 
ardent  admirers  of  the  religion  and  mo~ 
rality  of  that  country.  Jt  must  not  be 
supposed  that  the  character  i  have  last 
attempted  to  describe  has  been  exempt 
from  temptation.  No,  he  has  kept  com* 
pany  with  the  drunken  and  the  dissolute 
(of  which  there  must  be  a  large  pro- 
portion in  every  society)  ;  but  his  mind 
having  been  properly  set  to  work,  he 
soon  calculated  the  amount  of  real  plea- 
sure or  pain  to  be  derived  from  seeking 
after  knowledge,  or  from  a  course  of 
profligacy.  Nor  must  1  be  understood 
as  assuming  that  all  are  depraved  who 
labour  at  one  particular  object  all  their 
lives,  for  tliere  are  some  minds  that  natu- 
rally resist  the  influence  of  such  causes; 
but  the  number  of  the  good  bears  a 
small  proportion  to  the  bad'  in  countries 
where  this  vicious  system  is  carried  to 
great  exteut.  There  is  another  demora- 
lising effect  yet  to  be  noticed,  which  I 
shall  endeavour  to  do  as  briefly  as  pos- 
sible. An  improvement  in  machinery 
often  turns  hundreds  adrift  upon  society, 
who  having  spent  the  best  part  of  their 
lives  in  some  such  trifling  work  as  bead- 
ing pins,  are  too  old  to  learn  another 
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business,  and  for  reasons  already  men- 
tioned they  cannot  do  out-door  woik ; 
their  minds  being  untutored  they  do  not 
make  a  .very  vigorous  effort  to  do  their 
best  at  a  new  job,  well  knowing  that 
they  will  not  be  allowed  to  starve  in 
England.  In  many,  very  many  cases, 
such  men  direct  their  blind  rage  to  the 
breaking  of  machinery,  not  only  the  ma- 
chine which  superseded  them,  but  ma- 
chinery of  all  kinds;  in  short,  a  large 
proportion  of  the  seditious,  the  incendia- 
ries, the  Swings,  machine-breakers,  &c. 
which  disturb  the  peace  of  society,  are 
jJivision-of-labour  people,  thrown  out 
of  work,  and  who  have  neither  physical 
nor  mental  strength  left  to  turn  them- 
selves to  another  decent  employment, 
seeing  that  the  few  that  do  so,  are  scarcely 
tit  to  earn  snfficient  to  support  a  misera- 
ble existence. 

It  is  common  enough  to  hear  the  lordly 
aristocrat,  or  wealthy  man  of  business, 
express  their  disgust  in  such  unmeasured 
terms,  as  the  4<  beastly  multitude,"  the 
"canaille,"  the  *' scum  of  the  earth," 
&c,  and  grumble  loudly  at  the  over- 
whelming poor-rates.  Let  them  examine 
themselves  carefully,  and  see  that  they 
be  not  aiders  and  abettor?  of  such  in- 
famy. Let  them  remember,  that  the 
cause  of  this  evil  is  over-taxation  (and 
every  one  who  directly,  or  indirectly, 
robs  the  public  purse,  is  to  blame  for 
perpetuating  the  evil), and  not  turn  away 
in  disgust  from  his  fellow-being  whom 
lie  has  already  injured. 

We  take  some  trouble  to  educate  the 
lower  animals,  and  if  some  of  these  our 
bumble  servants  are  not  so  tractable  as 
could  be.  wished,  we  do  not  vent  our 
anger  upon  them,  but  upon  their  trainers. 
Why,  then,  should  the  higher  classes 
spasm  the  poor,  misled,  untrained  me- 
chanic, whose  labour  has  perhaps  en- 
riched them?  It  were  a  wiser  course, 
and  a  way  to  root  out  the  evil,  were  they 
to  set  on  foot  a  proper  plan  of  national 
education,  inquire  into, and  amend,  some 
of  the  absurd  apprentice-laws,  and  put  the 
rising  generation  in  the  way  of  acquir- 
ing more  than  one  branch  of  a  business, 
in  order  that  their  minds  may  be  so  far 
exercised  as  to  make  them  good  mem- 
bers of  society,  instead  of  convening 
them  into  mere  machines  for  the  ac- 
quisition of  wealth.  We  see  the  good 
effects  produced   in  the  middle  classes 


by  education.  Why,  then,  should  a 
large  proportion  of  our  fellow -creatures 
be  allowed,  or  rather  doomed,  to  remain 
in  a.  state  of  darkness  ?  I  trust  these  re- 
marks will  be  followed  qut  by  some  of 
your  abler  correspondents  at  some  future 
period.  1  am  afraid  I  have  already 
occupied  too  much  of  your  valuable 
space. 

L. 

May  4, 1835. 

SOCIETY  OF  ARTS'  PRIZES.  • 

At  tbe  annual  distribution  of  prizes  by  the 
Society  of  Arts,  which  took  place  on  the  8th 
inst.  at  Exeter  Hall,  the  following  rewards 
were  given  in  the  class  of  Mechanics : — 

1.  To  Mr.  B.  Powell,  for  a  slow  motion 
for  the  stage  of  a  microscope.  The  silver 
Isis  medal. 

2.  To  Mr.  H.  Goadby,  for  a  microscope, 
and  instrument  for  dissecting  insects.  The 
large  silver  medal. 

3.  To  Mr.  W.  Maugham,  for  an  oxy- 
hydrogen  blow-pipe.     Silver  Isis  medal. 

4.  To  Mr.  J.  Roberts,  for  a  jet  for  an  oxy- 
hydrogen  blow-pipe.     Five  pounds. 

5.  To  Mr.  R.  Knight,  jun.,  for  experi- 
ments on  the  texture  of  steel  as  affecting 
magnets  formed  of  it.    The  silver  Isis  medal. 

6.  To  Mr.  A.  Mackinnon,  of  Sheffield, 
for  a  permutation  lock.  The  silver  Isis 
medal.* 

7.  To  Mr.  J.  Franklin,  for  a  machine  for 
making  tops  of  umbrellas.  The  silver  Isis 
medal  and  five  pounds. 

8.  To  Master  W.  J.  Flight,  for  a  method 
of  preventing  heavy  weights  from  falling 
when  the/rope  breaks.     The  silver  Isis  medal. 

9.  To  Mr.  Theod.  Boehm,  for  a  method 
of  communicating  rotary  motion.  The  large 
silver  medal. 

10.  To  Mr.  Is.  Dodd,  Horsley  Iron-works, 
for  a  parallel  motion  for  steam-engines. 
Large  silver  medal. 

11.  To  Mr.  W.  Maclaurin,  for  a  machine 
for  stamp- engraving.  The  large  silver 
medal. 

12.  To  Mr.  S.  Howlett,  for  crayons  f»r 
drawing  on  glass.     The  large  silver  medal. 

13.  To  Mr.  G.  H.  Pearce,  for  his  reliev- 
ing stopper  for  a  ship's  steering  wheel.  The 
large  silver  medal. 

14.  To  ditto,  for  a  signal  lantern  for  ships. 
The  large  silver  medal. 

15.  To  Mr.  \V.  Rooke,  for  an  addition  to 
the  Jacquard  loom.     Five  pounds. 

J6.  Toditto,  for  afiame  for  brocading  silks.  ' 
The  silver  Isis  medal  and  five  pounds. 

•  We  congratulate  our  worlby  correspondent  on 
tlita  well-eannrt  dittiuctiou.  Hia  lock  i»  of  a 
simple  yet  very  ingenious  liesciiption. 
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MONUMENT  TO  JAMBS  WATT  IN  WIJSTMJNjiTEJt  ABBEY. 

The  following  lines  have  jnst  been   inscribed  on  tke  Monument  to  Watt,  in  Weatmtnaler 

by  Chakt»*y  :  - 

NOT  TO   PERPETUATE    A   NAME, 

WHICH   MOST  ENDURE  WHILE  THE   PEACBTVL   ARTS    VLOURXSH  J 

BUT  TO   SHOW 

THAT   MANKIND   HAVE   LEARNED  TO  HONOUR  THOSE 

WHO  BEST  DESERVE  THEIR  GRATITUDE, 

THE  KINO, 

HIS  MINISTBR8,  AND  MANY  OP  THE  NOBLES 

AND  COMMONERS   OF   THE   REALM, 

RAI8BD  THJB    MONUMENT  TO 

JAMES  WATT: 

WHO,     DIRECTING    THE     FORCE     OP    AN    ORIGINAL    GENIUS, 

EARLY  EXERCISED   IN   PHILOSOPHICAL  RESEARCH; 

TO  THE   IMPROVEMENT  OP 

THE    STEAM-ENGINE,  «~ 

ENLARGR»-TBE   RESOURCKB  OF    HIS  COUNTRY, 

INCREASED  THE    POWER  OP  MAN, 

AND     ROSE     TO     AN     EMINENT     PLACE 

AMONG  THE   MOST  £IJ.U8WQU8   FOLLOWERS  OF  SCIENCE, 

AND  THE  XEAL    BENEFACTORS  OF   THE   WORLD  : 

BORN   AT, GREENOCK,    M.DCC.KXXVI., 

DIED  A*  HEATHFIELD,  IN   STAFFORDSHIRE,  M.DCCC.XIX. 


INQUIRIES. 


A  subscriber  residing  in  Paris  requests  the 
following  information : — 

1st.  What  has  been  the  result  of  the  expe- 
riments made  .  with  Mr.  Ericsson's  caloric- 
engine,  described  in  the  Mechanics'  Maga- 
zine about  eight  months  ago  f  A  French 
engineer  here,  who  has  been  long  engaged  in 
endeavouring  to  apply  heated  air  as  a  motive 
power,  thinks  he  has  corrected  some  of  the 
difficulties  which  he  presumes  Mr.  E.  has  en- 
countered. 

>  2d.  The  same  person  having  invented 
and  put  into  operation  a  machine  for 
making  netting,  by  which  one  man  per- 
forms the  labour  of  thirty  by  the  ordinary 


mode,  wishes  to  dispose  of  his  invention  in 
England.  No  patent  has  been  taken,  nor 
has  the  machine  been  exhibited  to  the  pub- 
lic. It  costs  about  100/.,  and  can  be  suited 
to  meshes  of  any  size.  He  inquires  whether 
it  would  not  be  a  valuable  acquisition  for  fa- 
bricating nets  for  the  herring  fishery  r  [Spe* 
cimens  of  netting  manufactured  by  this  ma. 
chine  may  be  seen  at  the  Mechanics'  Maga- 
zine office.] 

3d.  Has  Mr.  Dean's  diving  apparatus  su- 
perseded the  use  of  the  diving-bell  *  And,  If 
not,  what  disadvantages  attend  it  r 

Paris,  June  1,  1835. 
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KOTES  AND 
London  and  Greenwich  Railway. — On  Monday 
last  a  number  of  shareholders  and  directors  of  this 
undertaking  met  on  the  works,  near  the  Blue  An- 
chor-road, to  witness  the  experimental  running  of 
the  Company's  locomotive  engine  "The  Royal 
William/'  A.  distance  of  one  mile  was  performed 
in  abont  four  minutes.  A  glass  of  water,  filled  to 
the  brim,  was  placed  on  the  block  holding  the  rail, 
in  order  to  ascertain  the  degree  of  vibration, 
when  the  engine,  wi  h  the  tender  with  water  and 
coal,  and  sever*!  passengers,  the.  whole  train  weigh- 
ing at  least  14  tons,  passed  along.  Not  a  drop  of 
water  was  spilled,  nor  was  any  vibration  percep- 
tible. Persons  who  stood  ander  the  arches  when 
the  engine  passed  over,  were  astonished  te  find 
that  the  noise  was  no  greater  than  what  would  be' 
occasioned  by  the  passing  of  a  hackney-coach.— 
From  a  -Correspondent. 

The  Patent  Laws. — We  have  received  a  copy  of 
Lord  Brougham's  Bill,  and  shall  lay  it  before  onr  ; 
readers  next  week.    Meanwhile  we  may  venture  to 
assure  the   numerous   correspondents   who   have  " 
written  to  ua— some  of  them  with  much  anxiety— on 
the  subject— that  they  may  rest  very  mttch  at  their 
ease.    If  they  have  nothing  to  hope  from  it,  neither 
have  they  any  thing  to  fear.    The  bill  can  never 
pass  as  it  is ;  and  to  mend  it,  we  take  to  be  abont 
as  difficult  a  task  as  mending  the  Highlander's  pis- 
tol,  which  wanted  a  new  barrel,  new  lock,  and  new  ' 
stock.    It  meets  but  one  or  two  of  the  many  defects 
in  the  existing  system,  and  that  in  the  clumsiest 
sad  moat  inefficient  manner  imaginable. 


NOTICES.  [ 

Mr.  Ede'e  address  is  Dorking,  Surrey.  ; 

Communications  received  from  Trebor  Valentine    ' 
—Mr.  Harvey— Mr.  Roffe— Mr.  Baddeley.  j 

The    Supplement    to    our    last   Volume,    con- 
taining Titles,  Index,  &c  ,    with    a    Portrait,   on 
Steel,  of  Samuel  Clegg,  Esq.,  C.  B.,  is   now  pub-      < 
lished,  Price  0d.;  also  the   Volume  complete,  in 
boards,  Price  8*.  6d.  .*--»• 

Our  Publisher  will  give  One  Shilling  and  Six* 
pence  for  copies  of  the  Supplement  to  Vol.  IX. 


K5"  Patents  taken  out  with  eeonomy  and  de- 
spatch ;  Specifications  prepared  or  revived ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  alao  executed  by  skilful  assistants, 
on  the  shortest  notice. 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics' Magazine  Office,  No.  ft,  Peterbo- 
rough-court, between  135  and  126,  Fleet-ateaer. 
Agent  for  the  American  Edition,  Mr.  O.  ii|gu , 
12,  Red  Lion-square.  Sold  by  6.  G.  tte*irt«, 
95,  Rue  Neuve,  Saint  Augustin,  Paris.  v 

CUNNINGHAM  and, SALMON,  TmmT^ 
Fleet-street.     .     „._      .»,„-.-i* 
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BASTluVff   CftN?R4fe  piSCftf|UiXW(?   W4/T***WMI?'- 


J|AS?MAl<  S  CENTRAL    DISCHARGING 
WATER-WHEEL. 

(Ffom  the  New  York  Mechanics'  fifagazine.) 
Sir,— I  herewith  forward  to  you  a 
drawing  of  Joel  Eastman's  central  dis- 
charging1 water-wheel,  patented  lately. 
The  inventor  died  before  he  had  brought 
it  to  that  degree  of  perfection  it  has  now 
attained.  The  undesigned  being  a  joint 
patentee,  has,  devoted  considerable  atten- 
tion to  this  wheel,  in  order  that  he  might 
present  it  to  the  public  for  their  patron- 
age, it)  a.  form  that  would  do  them, 
aqd  (he  wheel  itself,  justice.  This,  he 
thinks,  has  now .  been  fully  attained. 
During  the  last  year,  many  of  them  have 
heen  built  and  put  in  motion  in  the 
western  part  of  New  York,  with  a  degree 
pf  success  unprecedented.  The  wheel 
is  adapted  to  all  degrees  of  head  and  fall. 
jt  runs  as  well  in  backwater  as  out  of  it, 
|he  head  being  the  same,  (n  cold  cli- 
mates, where  the  ice  is  troublesome,  this 
wheel  is  a  relief  from  the  difficulty,  ai  it 
can  be  so  placed  that  ice  cannot  form 
pear  it.  It  may  be  wholly  buried  in, 
water  to  effect  this  object;  in  which  vase 
the  shaft  must  be  surrounded  with  a 
water-tight  case,  to  prevent  the  water 
from  coming  into  the  wheel  around  the. 
shaft,  as  that  woul4  injure  its  action. 

In  many  instances  this  wheel  has  been 
pat  in  comparison  with  those  before  in 
use,  and  in  every  instance  the  compari- 
son has  been  very  much  in  its  favour,  A 
few  facts  on  this  point  will  be  stated  in 
this  place,  believing  they  will  be  accept- 
able to  your  readers,  and  especially  in- 
teresting to  mill-owners. 

The  first  wheel  which  the  undersigned 
put  in  operation  was  for  Messrs.  Ford 
and  Chapman,  Clyde,  Wayne  county. 
The  head  and  fall  in  this  case  was 
4  feet ;  it  took  the  place  of  a  reaching- 
wheel,  and  was  designed  to  carry  two 
large  double  cardinLr-machines,  pecker, 
and  &  grindstone.  The  wheel  was  made 
of  wood,  4  J  feet  diameter,  four  arms,  or 
floats,  morticed  through  the  shaft,  13 
inches  wide.  The  throat  was  8  inches 
wide,  and  12  inches  high=96  square 
inches  area  of  water.  The  reachiug- 
wheel  had  twelve  openings,  whose  ag- 
gregate area  amounted  to  336  square 
inches.  In  this  place  it  should  he  re- 
marked, that,  from  the  peculiar  nature 
of  this  wheel,  it  does  not  expend  the 


water  so  fast  under  the  same  h$l4  agd 
aperture,  as  in  the  ease  of  the  wheels  m 
common  use.  When  the  wheels  run 
light,  or  without  a  load,  the  difference 
is  one  half;  in  other  words,  only  half  "as 
much  water  is  expended  as  would  flow 
through  the  same  aperture  when  the 
whet)  is  removed  out  of  t\e  way.  This 
has  been  ascertained  by  experiment. 
When  the  wheel  is  charged  with  its  or- 
dinary load,  the  expense  o(  water  is  one- 
third  less  than  if  discharged  U&d*r.  the 
same  bead  and  aperture  op  an  under- 
shot wheel;  so  that  in  the  ca.se  above, 
where  the  aperture  was  96  inches,  the 
expense  was  only  equal  to  62  iqcheji. 

When  tljis  wheel  was  set  to  wprk,  it 
was  found  to  exert  mo^e  power  th%n  the 
reaching-wheej,  which,  the  millwrights 
»H  this  case  judged  consumed  from  four 
to  six.  times  as  much  water.  When  the 
operation  pf  falling  commenced,  this 
wheel  was  found  able  to  finish  a  stock  of 
eloth  in  six  hours  that  used  to  require 
eight  hours  by  the  leachiug^wheel.  This 
wheel  was  built  and  put  in  motion  in 
three  days  by  four  men,  and,  as  may 
he  supposed  from  the  above  statement, 
gave  great  satisfaction.  The  proprietors, 
among  the  most  intelligent  mill-owners 
in  the  State,  unsolicited,  have  Ajrnishe4 
me  with  a  statement  of  the  performance 
of  this  wheel,  certified. 

Another  wheel  was  put  in  motion  in 
Eldridge.  It  took  the  place  of  a  tub* 
wheel,  6 J  feet  iu  diameter*  which  ft* 
ceived  280  inches  of  water.  TJiis  wheel 
was  5  feet  ten  inches,  used  just;  one  half 
of  the  water  required  by  the  tjub-wheel 
to  drive  a  pair  of  heavy  rock  cornstones, 
arid  with  one  half  of  the  water  it  grotifi*  * 
faster. 

In  Courtland  county,  there  are  about 
20  of  these  wheels  in  use,  generally  with 
a  head  and  fall  of  about  (feet,  on  a 
stream  very  sluggish,  and  in  time  of 
floods  the  head  is  sometimes  reduced  to 
16  inches;  still  the  wheel  goes,  though 
with  less  power,  bearing  a  just  proportion 
to  the  head  and  fall.  The  general  rate 
of  the  performance  of  this  wheel  is,  that 
it  requires  only  half  the  water  used  on 
the  ordinary  undershot,  tub,  and  flutter 
wheels,  and  about  one-third  less  tbaaa 
low  breast  wheel;  and,  as  it  is  known* 
that  the  overshot  wheel  doubles  t^fi  , 
working  effect  with  saonq  w^tejau^*^ 
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Hied  by  the  undershot,  it  follows  from 
analogy  that  this  wheel  (being  found  to 
do  the  8am e)  is  equal  to  the  overshot  in 
its  effect.  It  has  not  heen  tested  against 
an  overshot  wheel,  except  in  one  instance, 
a  common  country  mill ;  in  this  case  it 
exceeded  the  overshot  in  effect,  hut  it 
is  not  considered  a  satisfactory  experi- 
ment.. The  undersigned,  however,  is  bo 
well  convinced  that  it  will  equal  the 
overshot  in  its  performance,  that  he 
would  not  hesitate  to  put  it  to  the  test 
under  a  heavy  forfeiture. 

Millwrights,  generally,  when  they  first 
see  the  plan,  are  inclined  to  treat  it  with 
contempt;  which,  in  every  case  that  has 
come  under  our  observation,  has  been 
subdued.  When  they  have  seen  the 
wheel  at  work,  they  uniformly  give  it  up, 
and  admit  that  it  excels  all  other  wheels 
for  low  heads,  although  its  being  so 
small  and  simple  puzzles  them  to  ac- 
count for  the  effect. 

This  wheel  is  also  well  adapted  for 
saw-mills.  When  used  for  this  purpose, 
the  shaft  is  usually  placed  horizontal, 
and  the  wheel  vortical.  If  the  head  is 
less  than  6  feet,  then  the  best  way  to 
apply  it  to  sawing  is  to  form  the  wheel 
of  its  usual  size,  varying  from  4  to  six 
feet,  according  to  head  and  fall,  and  gear 
to  the  crank  shaft  by  two  small  bevel 
wheels.  There  are  several  saw.mills  in 
operation  on  both  these  plans;  that  is, 
when  the  motion  is  given  directly  to  the 
crank  shaft  by  the  wheel  being  on  it, 
and  by  gearing.  The  accompanying 
drawings  represent  one  of  these  wheels, 
made  entirely  of  cast  iron,  except  seven 
Screw-bolts,  to  secure  it  in  its  place  upon 
a  foundation  of  bed  timbers.  Fig.  1  re- 
presents a  plan.  Fig.  2,  a  view  of  the 
same  in  perspective.  The  circle  in  which 
the  wheels  revolve  is  4£  feet,  about  me- 
dium size.  Fig.  3  shows  the  wheel  in 
its  place,  the  floats  being  connected  and 
supported  by  a  ring  of  iron  near  their  ex- 
tremities. A  represents  the  throat,  by 
which  the  water  is  admitted,  10  wide  by  13 
high,  forming  an  aperture  of  130  square 
inches;  Bf  on  the  plan,  represents  the 
•wheel ;  O,  the  bed -piece,  supporting  the 
step  of  the  6haft;  D,  the  shaft;  E,  the 
opening  in  the  bottom  of  the  case  con- 
taining the  wheel,  by  which  the  water  is 
discharged  2  feet  in  diameter,  equal  tor  • 
4Mfsq*aio  iiiithai.   lUt  general  rule  it 


to  mike  the  discharging  circular  eftatv 
ing  about  four  times  the  dimensions  of 
the  aperture  by  which  the  water  is  ad- 
mitted on  the  wheel ;  F,  the  ring  of  sup* 
port  to  the  floats;  0  6  6,  brackets  to  add 
strength ;  H  H,  &c,  holes  and  notches 
to  admit  of  bolts  to  secure  the  whole  to» 
gether,  and  to  bed  the  timbers,  1 1. 

The  top  of  the  case,  in  which  the 
wheel  revolves,  is  not  shown  in  the  draw* 
ing*  U  is  made  to  fit  on  the  top  edge  of 
the  rim,  forming  the  spiral  exterior  of 
the  wheel ;  a  groove  of  slight  depth  if 
formed  in  it,  to  admit  of  making  it  tight. 
The  throat  enlarges  outward,  and  at  its 
extremity  on  either  side  is  provided  wittt 
tertical  grooves,  the  more  readily  to  ad- 
mit of  connecting  it  with  the  flume.  A 
wheel  of  this  size  will  weigh  from  2000 
to  2500  lbs.,  and  can  be  put  up,  all  ex- 
pense included,  for  about  150  dollars* 
Nearly  all  the  wheels  in  use  are  made  oi 
wood,  in  the  following  manner;  viz.  a 
course  of  2J  or  3  inch  plank  is  laid  level 
in  the  bed  timbers;  the  rim,  or  circum- 
ference, is  formed  of  timber  framed  to- 
gether at  the  corners,  and  curved  out  so 
as  to  form  the  proper  inside  shape.  The 
top  is  to  be  formed  also  of  plank  jointed 
together,  and  the  whole  well  secured  to- 
gether; an  opening  must  be  left  through 
the  top,  to  admit  the  shaft  to  turn  freely, 
without  rubbing. 

The  periphery  of  the  wheel  case  varies 
as  much  from  a  true  circle  as  is  equal  to 
the  breadth  of  the  throat  A  convenient 
mechanical  method  of  generating  this 
spiral  curve,  is  as  follows:  when  the 
breadth  of  the  throat  is  determined  on, 
prepare  a  circular  piece  of  wood,  whose 
circumference  is  equal  to  the  breadth  ot 
the  throat;  plant  this  circle  exactly  in. 
the  oentre  of  the  6haft;  then  fasten  a 
small  wire  to  the  side  of  the  circle  oppo* 
site  the  throat,  and  in  a  loop  prepared' 
for  the  purpose,  put  the  point  of  the 
scribe,  and  proceed  to  trace  the  curve j 
when  an  entire  revolution  is  made,  the 
wire  will  be  wound  once  around  the  cii* 
eular  plane  in  the  centre,  and  of  course 
the  radius  will  be  shortened  just  the 
breadth  of  the  throat.  This  is  a  con ve* 
nient  and  true  method  of  generating  the 
required  spiral  curve.  > 

In  conclusion,  it  may  be  remarked 
that  this  wheel  is  entirely  new  \  in  form 
it  is  very  simple,  small  in  bulk,  taanf 
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IK  friotton  except  on  tlie  journal  of  the 
lhafc,  and  the  friction  of  the  water  in 
passing  through  the  case.  When  the 
Wad  and  fall  is  eight  feet  and  upwards, 
no  gearing  is  necessary  to  give  the  pro- 
per motion  to  raill-stoues;  and  when  the 
bead  of  water  is  below  eight  feet,  single 
gearing,  quite  small,  is  all  that  is  neces- 
sary. This  wheel  runs  nearer  the  mo- 
tion of  the  water  than  any  other;  and 
from  the  known  effects  of  its  operation, 
tt  clearly  proves  that  water,  when  acting 
by  its  impulsive  force,  if  such  i'orpe  can 
fee  intercepted,  as  is  the. case  in  this 
wheel,  yields  its  maximum  effect,  equal 
gravity. 

Having  thus,  sir,  at  some  length,  given 
a  description  of  this  new  wheel,  and  the 
mode  in  which  it  may  be  constructed, 
should  you  deem  it  worthy,  you  are  at 
liberty  to  give  it  a  place  in  your  valuable 
journal.  The  wheel  mast,  in  all  cases, 
be  properly  portioned  to  the  head  and 
fall  in  any  given  case,  and  the  power 
required. 

I  am,  Sir, 

Yours  respectfully, 

John  Martineau. 


( .        m'curdy's  propellers. 

■  Sir, — I  observe  in  your  last  month's 
Part,  an  anonymous  writer  assumes 
tke  descriptive  name  of  *'  Fair  Play  ;'r 
bat  how  far  that  title  suits  him,  I 
shall  leave  your  readers  to  judge,  after 
I  point  out  the  fairness  of  the  manner, 
with  which  he  has  met  my  objections 
to  Mr.  'M'Curdy's  propellers.  Passing 
over  the  remarks  about  the  construc- 
tion of  the  propellers,  which  show  pro- 
found experience  and  mechanical  know- 
ledge, I  shall  confine  myself  to  the  points 
wherein  1  have  offended.  - 

ta  the  first  place,  then,  "  Fair  Play" 
thinks  I  am  sincere  and  charitable,  when 
I  wish  the  patentee  joy  of  his  invention. 
Admitted.  For  the  man  who  can  forget 
bis  own  interest  so  far,  as  to  take  out  a 
patent  for  a  thing  that  requires  so  little, 
reflection  to  see  the  absurdity  of  it, 
deserves  "charity.". 

"Fair  Play"  infers,  that  the  plan  I 
tried  was  not  the  same  as  the  one  he 
defends;  1  have  already  stated  that  it 


was  exactly  the  satue  in  principle,  but 
with  two,  instead  of  four  paddles.  My 
opponent  makes  a  curious  mystifica- 
tion about  the  "  circumference  of  the 
cranks ;"  thus, "  the  cranks,  in  desctib* 
ing  a  circle  of  18  feet,  dip  four  paddles 
in  the  water,  and  in  travelling  £4 /feet 
will  dip  twelve  paddles."  Now,  to  p*a* 
duce  this  effect,  three  revolutions  of.  the 
shaft  are  requisite,  while  only  one  is 
necessary  to  produce  the  same  number 
of  immersions  with  a  paddle-wheel  hav- 
ing twelve  arms.  This  is  the  simple 
state  of  the  question ;  and  the  story 
about  "  circumference,  space,  &c./' 
seems  intended  to  confuse  the  general 
reader.  It  must  be  obvious  to  every 
one  who  has  examined  the  subject,  that' 
to  drive  a  machine — such  as  the  one  in 
question — with  so  many  moving  parts, 
and  of  such  a  weight,  at  three  times  the 
Speed  of  the  common  paddle-wheel,  is 
very  objectionable,  and  unsafe  in  a  steam- 
boat. 

My  "  Fair  Play-*' ing  antagonist  next 
supposes  a  vessel  must  "  heel  suffi- 
ciently to  dip  the  paddles  6  feet  under 
water."  Now,  it  is  not  6,  but  4  feet* 
that  the  paddle  rises  out  of  the  water 
altogether,  and  the  blades  begin  to  make 
their  return  stroke  at  one  foot  above  the 
water  line;  and  some  one  of  the  three, 
returning  blades,  are  at  all  times  within 
15  or  18  inches  of  the  water  line.  It 
will  require  no  heeling  to  bury  and 
counteract  the  propelling  action";  the 
very  small  waves  passing  along  the  ves- 
sel's side  will  produce  this  effect :  and 
I  happen  to  know  this  from  experience. 
u  Fair  Play"  then  makes  the  extraordi- 
nary statement,  "  that  the  bread  lb  of 
the  paddles  has  nothing  to  do  with  the 
length  of  the  cranks."  Does  one  part 
of  a  drawing  bear  no  proportion  to 
another  ?  Or  are  drawings  of  patent  ma- 
chinery done  by  guess  ?  My  opponent 
would  do  well  to  consult  the  figure  he 
refers  me  to;  and  he  will  find  by  apply- 
ing his  compasses,  that  the  whole 
breadth  of  the  propellers  is  fully  four 
times  the  throw  of  the  crank,,  qr* 
"  12  feet  broad,  if  the  cranks  are  9,fee.t,fc'(1 
and  8  feet  6  inches,  if  the  cranks, are.ft 
feet.  .  .it  jmU 

1  made  a  mistake  in  '«ivtUiff''VhW 
breadth  of  24  feet,  as  being*  neeefc*1 
sary  for  a  propeller  large  enough <<# 
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produce  the  same  efifect  as  the  Dundee 
boat's  wheel ;  1  should  have  said  18  feet, 
and  this?  is  the  inventor's  own  propor- 
tions^ Two  projections,  one  on1  each 
stile  and  18  feet  broad,  each  in  the 
shape  of  heavy,  eomple*,  and  rapid 
Workiag  machinery,  would  certainly  be 
very,  safe  and  convenient  appendages  at 
sea,  or  mi  a  river ! 

.'It  seems,  however,  that  the  machine 
is  fitted  up,  and  one  weighing  a  tan, 
with  twelve  working  journals, "  a»d  dip- 
ping  into  the  water,  twenty  revolutions 
in  a  minute  cat*  be  driven  by  one  hand, 
(is  it  a  man's  hand?)  with  a  crank  of 
20  inches  throw  \ !  1  and  not  a  crank  has 
yet  hrokeu"  There  is  very  little  fear 
pf  their  breaking  either,  with  such  a 
power  and  §uclTa  speed,  if  there  is  a 
ton  of  material  in  them.  I  should  like 
(o  know,  what  is.  the  use  of  the  friends 
of  this  scheme  defending  it  by  mere 
words,  when  ibey  have  it  in  their  power 
to  exhibit  it,  and  its  performances  to 
the  public,  and  thereby  silence  all  scep- 
ticism at  once :  until  this  is  done,  we  are 
not  bound  to  take  'any  opinion  upon  its 
merits.  But  1  venture  to  prophecy, 
that  it  will  never  be  publicly  applied, 
and  that  it  will  sink  into  oblivion,  like 
the  hundred  other  improved  piddles, 
that  have  preceded  it;  simply  because 
it  will  not  do  nearly  so  well  as  the  com- 
mon  wheel. 

1  have  to  apologise  to  you,  Mr.  Edi- 
tor, and  to  your  readers,  for  occupying 
so  much  of  your  space,  with  so  trifling 
a  subject.  I  do  so,  because  I  consider 
it  a  duty  every  subscriber  owes  to  him* 
self,  to  do  his  best  to  drive  out  frivolous 
matter  from  a  work  which  seems  to  have 
no  lack  of  original  and  interesting  mat- 
ter at  its  command  ;  a  work,  too,  which 
no  mechanical  man  can  do  without, 

1  am,  Sir, 

D.  Landale. 

Wemyss'CotUge,  Jane  8,  1835. 

P«S.— Since  4  wrote  the  last  article 
oil  Mr.  M'Curdy's  propellers,  I  have 
beeti  informed  by  a  gentleman,  well  ac- 
quainted with  the  Dundee  steam-boats, 
that  there  are  more  than  eighteen  arms 
kk&berwhetls ;  consequently,  this  tells  so 
nM^jibe  more  against  the  propeller, 
i^ut  ;l  have  WAfie  no  use  of  this  in  the 
preceding  remarks,  as  I  wish  to  sustain 
my  first  objections.  P.  L, 


ON  RAILWAYS.     BY  JOHN  HE  ft  A  FA  TH^  ESfc 
*  NO.  IV.  * 

Southern  Railways. 

Among  the  railways  to  the  south,  three 
designs  to  Brighton  have  already  mad* 
their  appearance;  one  by  Messrs.  Ren* 
nie,  a  second  by  Mr.  Vignoles,  and  a 
third  by  Mr.  Cundy.  The  respective 
working  merits  of  the  first  and  last  of 
these  schemes  I  propose,  in  the  present 
Number,  to  examine;  but  the  second  I 
shall  be  obliged  to  defer,  on  account  df 
the  very  discrepant  nature  of  the  infold 
tnatkml  have  received  from  three  genM 
tlem#n  respecting  it.  ■  ■#'' 

Messrs.  Rennie's  line  was  designed  ti) 
commence  at  Kennington  Common,  and 
proceed  to  Streatham,  4$  miles,  rising 
24 i  feet  per  mile.  Leaving  Croydon  on 
the  east  it  proceeds  for  6£  miles,  ascend- 
ing at  the  rate  of  21  feet  per  mile  to 
near  the  lime-works.  For  half  a,  mils 
further  it  sinks  27  feet,  or  54  feet  pe» 
mile ;  and  then  rises  again  274  fe€t  P** 
mile,  until  it  reaches  Merstham,  4  J  miles 
further.  Thence  to  the  river  Mole 
44  miles  it  descends  38Jfeet  in  the  mile, 
and  again  looks  up  for  9£  miles  to  Bal- 
com  Downs,  23f  feet  per  mile.  This  is 
the  highest  point  in  the  line,  being  305 
feet  above  the  Trinity  tide  level.  From 
this  point  is  a  descent  of  35}  feet  in  the 
mile  for  5}  miles ;  afterwards  a  level 
10  miles  further  to  Patcham  ;  aad  then  a 
descent  to  Preston  and  Brighton  2  miles 
beyond,  at  a  rate,  1  think,  of?  about 
50  feet  per  mile;  but  the  statements:.! 
have  do  not  clearly  show  the  proportion* 
According  to  this  line  the  distance  to; 
Brighton  would  be  47  miles. 

It  will  be  seen  from  the  preceding 
account,  that  Messrs.  Rennie's  line  is  on 
the  undulating  principle;  and'  if.  exe- 
cuted would  have  presented  a  fine  op- 
portunity to  Mr.  Bad  nail  with  which  tov 
try  the  merits  of  undulating  railways.  , 

No  less  than  five  tunnels  ornament 
this  line  from  London  to  Brighton,  with 
a  sixth  between  Brighton  and  Shore- 
ham.  One  would  suppose  that  Messftt 
Rennie  were  much  enamoured  of  tunnels 
to  propose  five,  aggregating  7  miles  of 
groping  in  darkness,  in  only  47  miles  of 
railway.  They  are  arranged  also  in  a 
peculiar  manner.  Beginning  with  a  tun- 
nel of  a  mile  near  the  lime-work*,  they 
increase  in  length,  perhaps  to  instruct: 
Londoners,  gradually  in  tnnnel-travek 
ling,  until  the  last  at  Patcham  extends 
2J  miles.    As  if  too  for  the  purpose  of 
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playing'  .with  passengers'  .fueling**  the 
end  ofa  train  would  be  scarcely  emerged 
from  the  first  tunnel  before  its  begin, 
aing  w6uld  be  plunged  into  the  second ; 
and  long  before  the  unfortunate  travel- 
lew,  leaving  the  second,  had  recovered 
sufficiently  to  look  broad  day  in  the 
face,  they  would  be  immersed  in  the 
third*  To  aeronauts  this  popping  in  and 
popping  out  of  tunnels  would  appear 
tike  children  playing  at  bo-peep.  From 
the  third  tunnel  a  plane  falls  38  feet  per 
mile  across  the  river  Mole,  at  an  elevan 
tion  of  about  100  feet  above  it.  Let  us 
for  a  moment  stop  to  contemplate  this 
point  of  the  project.  Here  would  tra- 
tellers  in  one  minute  be  traversing  in 
darkness  the.  bowels  of  a  lofty  hill,  nearly 
suffocated  with  smoke,  steam,  and  coke, 
amidst  springs  dripping  on  all  sides 
from  above— in  the  next  minute  skim-* 
Kitng,  in  the  full  glare  of  day,  at  a  ter- 
rific velocity,  a  narrow  ledge,  raised  some 
hundred  feet  in  the  air,  with  threatening 
precipices  on  each  side,  and  a  river 
reudy  to  receive  them  beneath.  Let  us, 
I  say,  for  a  moment,  picture  to  ourselves 
such  a  scene,  and  ask  which  of  us  would 
have  nerve  enough  to  try  it  ?  If  beauty 
consists  in. contrast  and  variety,  Messrs. 
Renrtie  have  catered  well  for  the  public* 
That  they  are  men  of  lofty  notions  no 
one  can  doubt— the  very  hills  they  at- 
tack, 4  or  5  or  GOO  feet  high,  are  a  proof 
•f  it-^but  where  would  they  find  pas- 
sengers, to  encounter  this  railroad  of 
extremes  and  contrarieties  ?  Not  in  Lon* 
don  or  elsewhere,  i  think,  after  one  ex- 
perience of  its  comforts. 

Among  all  the  singular  qualities  of 
this  project,  that  of  combining  the  great- 
est nuisance  with  the  greatest  evil,  that 
is,  a  tunnel  with  a  steep  inclined  plane; 
and  not  only  of  eombining  them,  but  of 
slaking  conflicting  inclined  planes,  that 
is,  rising  and  falling  planes  within  the 
Same  tunnel,  is  the  iriost  extraordinary. 
Whatever  eoald  have  induced  the  pro* 
jectors  to  propose  a  tunnel,  ascending 
and  descending  by  1  in  107,  as  J  am  in*. 
#ot med  they  have  in  the  Merstham  tunnel, 
I  cannot  conceive,  unless  to  let  off  the 
water  of  the  springs  they  expected  to 
tap,  or  to  insure  greater  facility  in  escap* 
ing  apprehended  dangers  within.  But 
were  one  to  follow  out  air  the  peculiarities 
of  this  line,  it  would  be  concluded  that 
it  was  never  intended  for  real  and  sober 
practice,  bat  to  create  subjects  for  a  new 
v—  !  |  of  navel  writing. 


-  However,  I  have  heard  it  has  been"  set 

at  rest,  and  therefore  I  shall  finish  my 
observations  with  computations  of  its 
time  of  transit,  with  the  velocity  and 
expense  of  transporting  a  ton  of  goode 
on  it  (according  tu  the  table  in  my  last) 
from  London  to  Brighton*  With  regard 
to  the  descending  planes,  it  is  difficult 
to  estimate  either  expense  or  velocity. 
In  any  of  the  four  on  this  line,  trains 
must  be  checked  by  the  breaks.  There- 
fore, and  as  the  fire  mtist  be  kept  up  for 
ascending  the  following  planes,  though 
the  steam  be  turned  off,  it  torould  not  be 
much  out  of  the  way,  probably,  to  reckon 
the  expense  at  a  farthing  per  ton  per* 
mile,  or  one-half  that  on  a  level.  We 
may  likewise  safely  set  the  descending 
velocities  at  30  miles  per  hour  ;  for  in 
descending  the  Manchester  and  Liver* 
pool  inclined  planes,  24  miles  an  hour 
is,  I  am  informed,  considered  enough 
for  safety,  and  the  men  are  fined  if  they 
allow  the  trains  to  £o  faster. 

Expense  per  ton  per  mile,  with  the  velocity 
and  time  of  transit  of  a  load  on  Messrs. 
Rennie's  Brighton  line,  corresponding 

.    to  the  several  rmlesin  the  first  column  .*-** 


Miles. 

Expense. 

Velocity. 

Time. 

d. 

Miles. 

Minutes. 

4% 

4-4* 

145 

176 

oy* 

613 

15'3 

*4-S      : 

% 

012 

300 

10 

4% 

5*08 

133 

20-3 

'  4% 

ria 

30-0 

90 

9% 

9-87 

144 

3>6 

5£ 

1-37 

300 

lit 

10 

d-oo 

30*0 

to-o 

2 

ooo 

300 

40 

47 

33*64 

1470 

This  line,  therefore,  would  convey 
goods  for  2s.  lOrf.  per  ton,  in  2  hours 
27  minutes  from  London  to  Brighton; 
but  if  worked  with  one  engine  it  could 
only  take  f^ths  of  a  load.  In  the  re* 
turn  to  London  the  line  would  be  more 
difficult,  and  /One  engine  would  only 
take  about  -j^n*  of  a  load* 

Mr.  Vignoles's  Line, 

Though  Mr.  Vignoles  appears  to  be 
less  ambitious  of  soaring  among  the 
clouds,  by  keeping  50  feet  lower  that 
Messrs.  Rennie,  yet  his  line  presents  si 
more  difficult  owe  to  work,  especially  in 
the  return,  than  theirs,  and  hats  all  the 
objections  of  four  tunnels  and  lofty  em*. 
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bankments.  However,  not  having  con- 
fidence lit  the  accounts  I  have  of  it,  ( 
fear  to  hazard  a  decided  opinion,  least  t 
should  do  it  injustice.  His  line  is  54£ 
tallies  to  Brighton,  through  Shoreham. 

Mr.  Cundy's  Line. 

More  humble,  I  suppose,  in  his  views, 
or  thinking  with  us  that  low  levels  and 
easy  planes  are  preferable  for  locomotive 
power*  Mr.  Candy  has  contrived  to  find 
a  line  100  feet  lower  than  Mr.  Vignoles, 
and  150  lower  than  Messrs.  Rennie  $  and/ 
what  is1  more  remarkable,  with  a  mile 
jess  in  distance  than  Mr.  Vignoles,  he 
keeps  clear  of  those  nuisances  tunnels, 
has  interior  cuttings  and  embankments, 
and  fewer  difficulties  than  either. 

Mr.  Cundy  starts  from  Su  George's 
Fields ;  reaches  Streatham  Common  3J 
miles,  at  a  rise  of  13  feet  per  mile ;'  de- 
scends 24  miles  more,  1 i-J-  feet  per  mile, 
to  Mitcham  Church ;  ascends  4  miles  to 
the  Nelson,  at  10}  feet  per  mile }  then 
3j  miles  to  Epsom  Common,  at  16f  feet 
per  mile  ;  and  8  miles  farther  to  Leather* 
bead,  at  6|  feet  per  mile.  From  this  place 
he  drops  3  miles  to  the  river  Mole,  with 
3j  feet  per  mile;  then  rises  for  7$  miles* 
in  12  feet  per  mile,  to  the  summit  of  his 
line,  250  feet  above  tide  level.  He  now 
descends  to  Nuthurst  Lodge  7f  miles* 
tt  l&f  feet  per  mile  1  then  in  7±  miles 
to  West  End  15T30  feet  per  mile;  and 
arrives  at  Old  Shoreham,  7  miles  farther* 
with  only  1  foot  per  mile  descent  From 
Shoreham  he  goes  to  Brighton,  4£  miles* 
rising  1  foot  per  mile. 

Sudh  Is  the  extract  ef  this  line,  which 
I  hove  made  from  a  eopy  of  the  plan 
ftent  to  the  Clerk  of  the  Peace.  We  snail 
mow,  dn  the  same  principles  as  before, 
give  a  table  of  its  velocity  and  time  of 
transit,  and  the  expense  per  mile  of  car- 
rying a  ton  of  goods: — 


Miles. 

Expense. 

Velocity 
per  hoar. 

Time  <rf 
Transit. 

3* 
4 

3 

3 

7 

d. 
2'02 

2-07 
3.25 
1*92 
1-30 
S'9T 
1-94 
182 
3*00 
3*50 

Miles. 
18-0 

.loo 

203 
170 
23  5 
30*0 
19-5 
30-0 
30  0 
300 
28-8 

m. 
105 

50 
118 
132 

7'7 

60 
23-9 
15  5 
145 
14-0 

89 

S3fc 

29-41 

1310 

'  Thft  expense,  therefore,  Of  transporting 
a  ton  of  goods  from  London  to  Brighion, 
by  Old  Shoreham,  534  miles,  is  2s.  b\d. ; 
Snd  the  time  in  which  a  single  engine^ 
whose  maximum  effort  on  a  level  is  30 
fhiles  per  hour,  would  take  to  convey  a 
load,  would  be  a11 11-.  The  load,  too, 
Which  the  engine  could  take  would  be 
iVoths  of  its  full  load  on  a  level.  In  the 
Contrary  direction  the  line  Would  work 
somewhat  easier.  . 

This,  then,  is  the  mercantile  position 
of  the  two  lines.  Messrs.  Rennie's  easiest 
biane  is  21  feet  per  mile,  Mr.  Cundy's 
most  difficult  16f  ;  Messrs.  Rennie's  fa- 
vourable maximum  weight  is  -A%ths  of  a 
fUll  load,  Mr.  Cundy's  about  -rVpths,  ot 
nearly  50  per  cent,  more ;  the  former's 
unfavourable  maximum  weight  is  TVotns> 
the  lafter's  -^ths,  err  $4  per<Wffl.  ittore. 
That  is,  for  every  *0O  tons  Rennies*  line 
could  carry  without  assisting  engine^ 
Cundy's  could  carry  at  an  average  152; 
and,  were  the  engines  doing  their  best  all 
the  way,  at  nearly  the  same  expense, 
Rennies'  distance  is  Only  47  miles,  Cun* 
dy's  53J,  yet  the  expense  of  transport 
on  the  short  distance  is  2*.  10c?.,  or* 
the  long  but  2*.  bid.,  or  13  per  cent  lessf 
and  the  time  for  the  47  miles  is  2h  27m« 
for  the  53£  miles  only  2h  1 1». 

Our  readers  will  here  perceive  thai 
these  computations,  which,  1  believe,  art 
pretty  correctly  made,  depend  on  the  ac- 
curacy of  the  statements  of  the  respective 
engineers.  Hints  have  been  given  to  ma 
that  there  are  errors  in  both  lines,  which 
may  be  the  case;  but  they  roust  be  enor* 
mous,  to  reduce  one  line  to  a  parallel 
with  the  otner.  The  probability  certainly 
is,  that  whatever  errors  exist  are  one  wajf 
in  both.  I  have,  indeed,  seen  persona 
who  know  the  ground  of  both  lines,  anq 
they  have  uniformly  given  an  unqualified 
preference  to  Mr.  Cundy's.  However, 
the  advantages  appear  to  be  so  strong  in 
favour  of  Mr.  Cundy's  plan,  his  line  so 
good,  so  free  from  sharp  curves,  tunnel 
nuisances,  &c.,  and  so  singularly  well- 
adapted  for  locomotive  power,  that  I 
confess,  before  I  entirely  subscribe  to  its 
accuracy,  I  should  like  to  make  a  per- 
sonal survey  of  it ;  and  had  I  any  inte- 
rest in  it  I  certainly  would. 

Some  may  here  remark  that,  notwith- 
standing what  I  have  shown,  I  have  not 
done  Mr.  Cundy's  line  the  same  justice 
that  I  have  Messrs.  Rennie's?  inasmuch 
as  I  have  confined  its  maximum  velocity 
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|JV  30  miles  an  hour,  the  same  as  on 
Messrs.  Rennie's,  whereas  it  is  obvious 
that  much  greater  velocities  may  be  mair-. 
tained  with  equal  safely  on  lines  descent** 
jog  easily,  than  on  those  descending  at* 
ruptly;  and,  therefore,  it  may  be  con* 
tended  that  Mr.  Cundy's  time  of  transit 
might  fairly  be  brought  within  two  houis. 
To  this,  and  other  charges  of  the  kind,  I 
pleaa*  guilty ;  and  i  will  even  go  so  far 
as  to  admit,  that,  as  I  fully.expect  loco- 
motive engines  will  ere  long  be  brought 
to  travel  50  miles  an  hour  as  easily  as 
they  now  do  30, 1  should  not  be  sur-r 
prised  to  hear  of  an  equal  distance  on 
such  a  line  being  traversed  in  an  hour ; 
I  think,  with  a  light  load,  it  now  could 
in  1|  hour. 

John  Heeapath. 

Remington,  June,  1839. 

BIDDER'S  TABLE  FOR  THE  CALCULATION 
OP  EARTH-WORK.* 

The  name  of  Bidder  is  so  identified 
with  extraordinary  powers  of  calcula- 
tion, as  instantly  to  bespeak  great  confi- 
dence in  any  production  of  the  press, 
of  which  calculation  is  the  object.  Nor 
will  any  expectation  which  the  name  of 
Bidder  may  excite  in  the  present  in- 
stance, be  in  the  least  disappointed. 
The  celebrated  "calculating  boy  "  now 
makes  his  bow  as  one  of  the  profession 
of  Civil  Engineers,  with  a  table  in  hand, 
which  presents  striking  evidence  of  the 
practical  usefulness  of  that  peculiar— 
indeed  inexplicable—  faculty,  which  has 
given  early  distinction  to  his  name.  Mr. 
Bidder  has  not,  like  Mr.  Macneill,  re- 
quired a  large  and  expensive  volume  to 
instruct  engineers  how  to  estimate  the 
cuttings  and  embankments  necessary 
for  any  particular  work,  or  excavators, 
how  to  check  the  pay-lists  of  their  em- 
ployers ;  but,  like  himself,  he  has  pre- 
sented on  the  face  of  a  single  sheet,  the 
whole  process  (if  not  the  rationale)  of 
calculating  qualities  of  earth- work,  of 
all  degrees  of  magnitude.  M  r.  M  acniell's 
is  by  no  means  a  bad  work — a  much 
better  one,  indeed,  than  some  corre- 
spondents of  ours  have  shown  themselves 
disposed  to  admit  ;f  but  it  does  no  more 

•  A  Table  ohowing  the  Contents  of  Excavations 
intended  to  Facilitate  the  Estimating  of  Public 
"Work*  By  George  P.  Bidder,  0.  E.  Londen  : 
S'.  Maynard. 

f  We  may  take  this  opportunity  of  expressing 
ot|r  regret,   that  the   teims  in    which   we  have 


than  this  single  sheet  of  Mf.  Bidder** 
does,  at  1-1 5th  of  the  expense,  and  in, 
some  500th  part  of  the  space.  The 
great  difficulty  in  calculations  of  this 
sort,  is  occasioned  by  the  form  of  the; 
slopes,  when  the  heights  at  the  oppo- 
site ends  of  cuttings  or  erabankmeriiif 
are  unequal.  Mr.  Macneill,  ui''hi« 
tables,  cumulates  the  contents  of*  JjbeJ 
slopes,  with  those  of  the  central  cffr 
parallel  portion  of  the  cutting  or  em* 
bank  men t;  and  hence  the  inconvenient 
size  for  reference,  to  which  his  volume 
has  extended.  His  quantities,  besides, 
are  computed  to  a  length  of  one  foot, 
whereas  the  scales  of  .engineers  and  ex- 
cavators are  commonly  made  to  chain 
lengths,  and  the  sections  drawn  to  the 
same— the  original  measuieinents  being 
taken  by  the  chain ;  so  that  when  Mr. 
Macneiil's  tables  are  used,  it  requires 
an  extra  operation  to  reduce  the  quan- 
tities to  the  foot  measure,  and  by 
means  too  of  decimals  (in  which,  we  re- 
gret to  say,  there  is  usually  more  He- 
brew than  is  either  Christian-like  or 
engineer-like).  Mr.  Bidder's  table  is 
quite  free  from  the  former  of  these 
objections,  and  in  a  great  measure  from 
the  latter ;  for,  in  the  first  place,  it 
is,  as  before  stated,  all  contained  on  the 
face  of  a  single  sheet;  -and,  second,  it 
is  computed  according  to  the  chain 
length,  which  not  only  corresponds  with 
the  scales  in  general  use,  but  is  more 
easily  reducible  to  the  foot  measure, 
than  the  foot  measure  is  reducible  to 
the  chain.  Mr.  Bidder's  sheet  does  not 
pve  the  formula  which  he  has  followed 
in  hi 8  calculations ;  but  we  have  been 
favoured  by  him  with  an  impression  of 
the  master-key  made  use  of,  which  we 
subjoin. 

|*[(a  +  &)*-a&J 

V  (a  +  o  ) 


frequently  felt  obliged  of  speak  to  Mr.  Macneill, 
should  have  given  to  much  offence  to  certain  re-, 
spectable  friends  of  his  and  ou.rs  at  Belfast.  We 
subscribe  to  all  they  say  about  Mr.  Macneiil's  prac- 
tical skill  (wherever  it  has  been  practically  exhi- 
bited), and  are  very  willing  to  believe  all  they  tell 
us  about  his  good-fellow  qualities;  but  when  any 
person,  no  matter  how  skilful  or  how  eminent, 
gravely  propounds  in  print  mch  follies  ' as <  that 
of  makintr  thousand-ton  ships  skim  the  deep  ^'if  h- 
out  any  displacement  of  the  liquid  element^  or  going* 
by  canal  tiom  London  to  Birmingham  in  s&lhetfrs, 
in  spite  of  locks,  which  would,  of  thsaistjl&s,  oc- 
cupy more  than  all  the  time— how  can.  one.  help 
laughinx?  Or  say  rather,  "  who  would  AoT  weep 
if  Attica s  were  he,'*  -  '!«»** 
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|tt,,f-&OP PORTING   SUSPENSION   BRIDGES. 

.Sir* — The  mechanical  world  is  under 
considerable  obligation  to  you,  for  ex- 
posing schemes  and  their  authors;  when 
{ftey  are  based  in  knavery,  and  also  for 
recording,  the  results  of  experiments  with- 
out  reference  to  the  motives  of  the  au- 
|yjrs  or  inventors ;  but  there  are  times, 
'Ml  ^  ■  ?n'y0l,r  zea'  you  exceed  your- 
self* if  the  expression  is  admissible.  In 
y.our  jN umber,  615,  May  23,  is  a  notice 
pj  a'  new  suspension-bridge,  wherein 
you  ridicule  the  Frenchman's  idea  of 
self-support.  I  admit  the  description  is 
obsqure ;  but  as  it  answers  precisely  to 
a  conception  of  mine  for  erecting  a  bridge 
pver  the  Estuary,  at  Lynn  Regis,  f  can 
comprehend  the  whole  of  it,  and  I 
pledge  myself  to  produce  an  unexcep- 
tionable bridge,  without  deviating  from 
the  description  you  have  copied  from  the 
"  Athenaeum."  The  reason  why  the  Eng- 
lish bridges  stand,  is  because  greater 
attention  is  paid  to  render  every  part 
consistent  in  strength  with  the  other,  so 
as  to  produce  uniform  stiength  in  the 
mass.  So  far  from  being  disposed  to 
ridicule  new  plans,  I,  for  one,  feel  satis- 
fied we  shall  have  many,  until  one  is 
; developed  embracing:  both  the  pendant 
and  insistent  principle  in  the  same  arch  ; 
liut  1  do  not  anticipate  that  the  span  of 
the  Menai  will  ever  be  much  exceeded. 
*The  steam  ferry  boat  has  upset  all  pro- 
ejects  for  larger  or  rather  greater  spans  in 
^England.  I  am  aware  of  Mr.  Leather's 
plan  of  a  bridge  over  the  Aire,  in  York- 
[ shire;  but  that  does  not  come  up  to  my 
;  idea  of  combining  the  two  systems. 

I  am,  Sir,  yours  truly, 

W.  Thorold. 

tfwwieh,  May  25,  1836. 


INFERIOR  QUALITY  OF  HOT-AIR  SMELTED 
IRON. 

Sir,— At  p.  143,  vol.  xvii.,  you  quote 
1  from   the  "  Athenaeum,"  a  'statement 
made  at  a  meeting  of  the  Society  of 
iXJivil  Engineers,  to  the  effect,  that,  at 
<he  Clyde  Iron-works,  the  hot  blast  has 
*>l>$en  in  use  since  1829,  and  the  result 
jr. has.  been  the  reduction  of  the  proportion 
-,;0"f  coal  for  the  manufacture  of  one  ton 
5'!ftf  j$g  iron  from  8  to  5  tons. 
'"«     Again,  at  p.  272 ;    the  weekly  con- 
][! #jijnpti<m .  of  coals  at  the  Clyde  Iron- 
works is  said  to  have  been  reduced, 


2fiL 

bv  the  adoption  of  heated  blast,  from 
1800  to  GOO  tons ;  while,  at  the  same; 
time,  a  greater  quantity  of  iron  has 
been  manufactured. 

And  in  an  editorial  note  (p.  312,  vol, 
xx.)  to  a  notice  of  the  German  transla- 
tion of  Babbage's  Economy  of  Mar 
chinery,  &c,  you  speak  to  the  unques* 
tionable  fact,  that,  at  the  Clyde  Iron- 
works, a  saving  has  been  effected,  by 
the  use  of  the  hot-air  blast,  of  between 
30  and  40  per  cent. 

This  is  all  one  way ;  and,  as  far  as  it 
goes,  there  is  no  doubt  it  is  perfectly 
right :  indeed,  as  relates  to  economy, 
the  fact  is  fully  borne  out  by  the  pre- 
sent extensive  use  of  the  hot  blast  But 
should  not  the  Society  of  Civil  Engi- 
neers have  carried  their  labours  some- 
what further  ?  Would  it  not  have  been 
worthy  of  so  scientific  a  body  of  the 
profession' to  have  inquired  into  the  na- 
ture and  properties  of  the  metal  so 
manufactured  ?  In  fact,  any  one  would 
imagine  that  such  was  their  immediate 
and  particular  province :  bur,  as  no- 
thing has  yet  transpired  on  that  head, 
— at  least  as  far  as  my  knowledge  ex- 
tends^—I  am  led  to  suppose  that  their 
labours  ceased  with  pointing  out  the 
pecuniary  advantages  that  would  accrue 
to  theiroiiriuaster,  leaving  the  consumer 
to  find  out,  by  sad  experience,  how 
much  the  quality  of  the  metal  is  dete- 
riorated by  the  new  process. 

Iron-founders,  particularly  those  who 
have  much  light  work,  are  induced  to 
purchase,  not, by  any  reduction  in  price 
(notwithstanding  the  great  saving,  as 
above  quoted),  but  by  the  iron  thus  ma- 
nufactured being  represented  as  parti- 
cularly soft,  and  running  very  fluid. 
Both  statements  are  certainly  true  ;  but, 
at  the  same  time,  the  castings  raiely 
carry  so  good  a  face,  and  the  metal  is 
so  tender  as  not  to  bear  contraction, 
but  frequently  breaks  in  cooling  ;  and 
light  castings  when  broken  have,  both 
in  grain  and  colour,  so  much  the  ap- 
pearance of  burnt  iron,  that  the  one 
lias  been  mistaken  for  the  other  by 
experienced  workmen.  Whether  this 
arises  from  an  excess  of  carbon,  or  an 
excess  of  sulphur,  from  the  use  of 
green  coal,  or  from  a  combination  of 
causes.  I  am  not  competent  to  say,  but 
I  am  satisfied  of  the  fact.  As  a  further 
proof,  I  tried  a  bar  four  feet  long,  and 
one  inch  square, which  broke  with  /libs 
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ldss  tfcart  Is  given  (in  ft  work  I  have  on 
the  subject)  for  the  weakest  bar.  I 
then,  at  the  suggestion  of  a  friend  (who 
thought  ray  experiment  not  sufficiently 
conclusive),  procured  a  bar  two  fe*t 
long,  that  had  been  cast  at  least  16 
of  18  years;  and,  not  having  the 
means  of  accurately  measuring  the  de- 
flection, I  proceeded  as  before,  and 
ldaded  it  till  it  broke :  but  a  similar  bar 
of  coal-iron  broke  with  84  lbs  less 
weight.  Another  fact  worthy  of  notice - 
is,  that  the  contraction  is  much  more 
than  usual  ,*  amounting,  in  several  in- 
stanced that  have  come  under  my  no- 
tice, to  TV  of  an  inch  to  a  foot. 
Yours  respectfully. 

Thebor  Valentine. 


THE     SUBSTIfUTlOft 
INCLINED    PLANES 


OV 

ON 


REMARKS    ON 

" LOCKS     FOR 

RAILWAYS. 

tFrom  the  American  Railroad  Journal.] 

The  disuse  of  stationary  steam  power  on 
railways  has  long  been  an  object  whose  at- 
tainment has  been  anxiously  desired,  but 
hardly  expected.  Attention  to  this  subject 
is  daily  increasing,  as  its  importance  is  con- 
tinually growing  more  apparent. 

The  efforts  of  ingenuity  have  heretofore 
been  generally  directed  to  improvements  in 
the  locomotive  engine,  by  which  it  would  be 
enabled  to  move  up  very  considerable  ascents 
by  its  own  unassisted  strength.  In  a  late 
number  of  the  Railroad  Journal,  I  find  an 
extract  from  a  Baltimore  paper,  stating  that 
an  engine  had  been  fabricated  in  that  city 
able  to  rise  on  an  elevation'  of  two  hundred 
and  sixty  feet  in  a  mile,  or  one  foot  in 
twenty;  and  the  belief  is  expressed,  that  the 
same  species  of  engine  would  be  capable  of 
carrying  one  hundred  passengers  in  a  train 
of  cars,  up  an  acclivity  of  one  hundred  feet 
in  a  mile,  at  the  rate  of  ten  miles  an  hour. 

This  may  perhaps  be  all  accomplished,  but 
still  I  have  doubts  as  to  tbe  substantial  uti- 
lity of  such  an  achievement.  For  the  attain- 
meni  of  the  greatest  degree  of  economy,  all 
the  power  of  the  engine,  which  may  be  safely 
exerted ,  should  be  constantly  employed .  But 
if  sufficient  energy  is  provided  to  rise  such 
steep  acclivities,  there  must  be  an  immense 
superabundance  and  waste  throughout  all  the 
other  portions  of  the  route. 

In  a  report  of  the  commissioners  of  the 
Liverpool  and  Manchester  Railway,  made  to 
.  the  House  of  Commons  a  few  years  since,  it 
is  stated,  as  tbe  result  of  experiment,  that  an 
engine  capable  of  moving  thirty  tons  over  a 
lord  track  could  raise  no  more  than  seven 


tons  9n  an  elevation  of  one  foot  in  a  hundred,, 
or  about  fifty-two  in  a  mile  If  this  be  true, 
the  same  engine  would  be  unable  to  draw 
more  than  three  tons  at  the  utmost,  where 
the  ascent  was  a  hundred  feet  in  a  mile,  si  nee 
the  load  capable  of  being  propelled  would 
have  to  be  diminished  much  faster  than  in  a, 
direct  proportion  to  the  degree  of  acclivity  |. 
and  since  the  engine  and  its  appurtenance* 
oecasion  almost  the  sole  expense  of  transpor- 
tation, the  cost  of  carrying  three  tons  over 
such  an  undulating  road  would  be  nearly 
equal  to  the  freight  on  thirty  tons  upon  a 
level  way.  The  whole  load  which  an  engine 
can  transport  will  be  limited  by  what  it  can 
move  over  the  most  difficult  part  of  tbe  way. 
Now,  I  do  not  doubt  but  that  engines  may 
be  constructed  capable  of  raising  a  load  on . 
an  elevation  of  one  hundred  feet  in  a  mile  $ 
but  would  it  not  be  wiser  to  construct  the 
road  more  nearly  level,,  so  that  the  same 
engine  might  carry  a  load  several  times  as, 
large  1  Where  the  transportation  of  passen- 
gers is  alone  concerned,  economy  being  of.. 
little  ooasequence  in  comparison  with  speed4, 
such  a  waste  of  power  may  4*e  justified ;  hflt 
where  intended  principally  for  the  carriage  at 
freight— where  the  diminution  of  expense  is 
the  principal  object,  there  are  very  strong 
objections  to  an  arrangement  by  which  a 
large  proportion  of  tbe  propelling  power  lies 
waste  and  idle  during  the  greater  part  of  the 
journey,  to  be  exerted  only  on  the  ascent  of 
eminences. 

In  England,  where  there  is  much  more  ex-*- 
perience  than  in  this  country,  not  only  ift 
the  construction,  but  also  in  the  operation  of 
railroads,  it  is  considered  unwise  to  attempt 
the  ascents  of  more  than  fifty  feet  in  a  mUe 
by  the  sole  power' of  the  locomotive. 

But  it  is  not  merely  a  want  of  power  which  , 
fixes  a  limit  to  the  degree  pi  ascent  practica- 
ble on  railways.  No  matter  what  the  ability 
of  tbe  engine,  if  the  adhesion  of  the  wheels  to 
the  rail  is  not  sufficient  to  prevent  them  frtfft 
sliding  round  in  their  places,  the  load  cannot 
be  moved ;  and  this  it  is  which,  more  than 
any  thing  else,  renders  rapid  ascents  imprac- 
ticable. Experiments  made  when  tbe  wheels' 
and  rails  are  new,  and  not  yet  worn  smooth 
by  use,  are  not  satisfactory  Upon  this  point, 
especially  when  it  is  recollected  that  those 
rails  may  not  un frequently  be  rendered  slip- 
pery by  ice  or  snow.  The  importance,  there* . 
fore,  of  resorting  to  some  other  substitute  for 
inclined  planes,  besides  those  hitherto  con- 
trived, is  sufficiently  evident. 

An  expedient  of  such  a  nature  has  lately 
received  some  notice,  not  only  in  the  columns 
of  this  Journal,  but  also  in  those  of  several 
other  public  prints.  I  refer  to  the  railroad 
lock  invented  by  Colonel  Taylor.  An  at*" 
tcntivc  examination*  will,  I  tkmk,  *>n*fttfte< 
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any-cne*  that  its  operation  Is  funded  Upon'- 
well -established  principles  of  mechanical  phi- 
losophy, and  that  it  must  prove  successful. 

■  The  great  object  of  the  lock  in  question  is 
to* enable  the  locomotive  engine  to  raise  itself 
and  all  its  train  by  its  own  unassisted 
strength,  over  any  elevation,  no  matter  how 
high,  or  how  steep.  This  object  is  attained 
bf  a  recourse  to  that  universal  mechanical 
principle*  that  what  a  power  wants  in  in  ten- 
sky,  may  be  made  up  for  in  distance ;  that 
ii  it  is  only  the  half  of  what  would  be  re- 
quired to  move  a  given  weight  ob  a  direct 
application,  such  machinery  must  be  in- 
terposed as  that  the  distance  through  which 
the  power  moves  may  be  twice  as  great  as  ■ 
that  through  which  the  weight  is  raised. 
The  merit  of  the  invention  in  question  con- 
sists in  this:  that  when  an  ascent  is  to  be 
overcome,  and  the  power  ordinarily  required 
becomes  insufficient,  a  provision  is  made  by 
which  the  distance  traversed  by  it  may  be 
any  number  of  times  greater  than  that  as- 
cended by  toe  weight,  so  that  no  additional 
force  is  called  for  to  assist  the  locomotive  in 
any  emergency. 

•This  is  accomplished  by  the  ngency  of 
screws,  which  being  moved  by  the  power  of 
the  locomotive  itself,  elevate  the  engine  and 
all  its  train  perpendicularly  from  one  reach 
to  another.  It  will  be  readily  perceived  that 
such  machinery  may  be  interposed  be- 
tween the  power  and  the  load,  that  the  dis- 
tance traversed  by  the  former,  that  is  to  say, 
the  space  through  which  the  piston  moves, 
shall  bear  any  necessary  proportion  to  that 
ascended  by  the  latter,  and  thus  success  be 
rendered  certain. 

As  has  been  already  observed,  the  great 
object  to  be  attained  in  order  to  secure  the 
strictest  economy  in  transportation,  is  such 
an  arrangement  that  the  power  required  to 
propel  the  load  may  be  the  same  throughout 
every  portion  of  the  route.  Now,  suppose 
the  road  to  be  perfectly  horizontal,  and  all 
changes  of  level  between  one  reach  and  ano- 
ther to  be  effected  by  the  locks  in  question  ; 
and  suppose  the  machinery  of  those  locks  to 
be  so  constructed  and  proportioned  that  the 
same  power  which  propels  the  load  upon  the 
rails  should  be  just  sufficient  to  raise  it  upon 
the  locks,  the  object  desired  is  completely 
attained.  Not  one  ounce  of  power  would 
lie  idle  throughout  any  portion  of  the  route 
—not  an  ounce  would  be  wanting.  There 
would  be  neither  loss  nor  deficiency;  and 
the  system,  so  far  as  economy  of  transporta- 
tion was  coucerned,  would  be  perfect. 

Such  a  state  of  exactness  would  notr  howt. 
ever,  be  necessary  or  advisable.  The  in- 
creased expense  of  grading  would  more  than 
counterbalance  the  advantage  to  be  gained, 
from  a  perfectly  level  road.  The  power  of 
a  steam-engine  is  not  fixed  and  invariable. 


It  may,  to  a  certain  cUtdrt, '  be  intfrsteoA; 
Without  detriment,  so  as  to  enable  it  to  rise, 
over  moderate  elevations.  Still  it  is  sufli- . 
ciently  evident,  that  although  it  may  not  be 
practicable  to  carry  the  proposed  system  to 
a  degree  of  absolute  perfection,  yet  that  state 
may,  without  difficulty,  be  so  nearly  ap- 
proached as  to  secure  the  greatest  advan- 
tages. 

I  have  at  this  time  paid  no  regard  to  the 
superior  excellence  of  the  lock  in  question* 
so  far  as  safety,  convenience*  and  economy1 
of  construction  wero  eoncerned.  This  might 
be  readily  shown,  and  in  many  respects  will, 
be  at  once  perceived,  without  further  expla- 
nation. There  is  every  probability,  there-, 
fore,  that  success  will  crown  this  endeavour 
to  improve  the  construction  of  railways, 
and  will,  I  trust,  become  an  important  era 
in  thehistory  of  internal  improvements.  . 


THE     PNEUMATIC     RAILWAY — A    THIRD, 
CLAIMANT. 

Sir,— I  perceive  that  in  a  late  turn-* 
ber  of  your  valuable  and  interesting 
journal,  a  new  claimant  has  appeared  to 
the  invention  of  the  Pneumatic  Railway. 
The  honour,  however,  belongs  neither 
to  Mr  Pinkus,  nor  Mr.  Writrg,  nor 
even  Mr.  Vallance;  for,  in  the  year 
1812,  a  Mr.  Midhurst,  of  Denmark- 
street,  Soho,  put  forth  a  prospectus 
(from  which  1  send  you  an  extract), 
for  a  tubular  scheme  for  conveying  goods 
and  passengers  with  safety,  speed,  and 
cheapness ;  which  scheme  your  readers 
will  find  embraces  all  the  material  fea- 
tures of  the  more  recent  projects. 
I  am,  Sir,  &c 

R.  Roffe. 

The  great  velocity  of  air  through  an 
aperture  or  tube  (says  the  inventor)  has 
been  but  little  noticed :  it  may  be 
proved  that  air  will  oaes  through  a  tube 
with  a  velocity  of  200  feet  in  a  second, 
by  a  pressure  of  134  lb.  per  square  foot ; 
and  73  feet  in  a  second,  or  50  miles  per 
hour,  by  a  pressure  of  250  oz.  per 
square  foot.  To  apply  this  principle 
to  the  conveying  of  goods  and  passen- 
gers from  place  to  place,  a  hollow 
tube  or  archway  must  be  constructed 
the  whole  distance,  of  iron,  brick,  tim- 
ber, or  any  material  that  will  confine 
the  air,  and  of  such  dime nsions  as  to 
admit  a  four-wheeled  carriage  to  run. 
through  it.    The  tube  must  be  made. 
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air-tight,  and  of  the  same  form  and  di- 
inensibns  throughout,  having  a  pair  of 
cast  iron  wheel-tracks  securely  laid  all 
a'ong  the  bottom,  for  the  wheels  of  the 
carriage  to  run  upon ;  and  the  carriage 
must  he  nearly  of  the  size  and  form  of 
the  tube,  so  as  to  prevent  any  consider* 
able  quantity  of  air  from  passing  by  it. 
If  the  air  is  forced  into  the  mouth  of 
the  tube  behind  the  carriage,  it  will  be 
driven  forward  by  the  pressure  of  the 
air  against  it :  and,  as  the  air  will  be 
continually  driven  into  the  tube,  the 
pressure  against  the  carriage,  and  con. 
sequentlyits  motion,  will  be  continually 
maintained  through  the  whole  length, 
If  the  tube  is  six  feet  high  inside, 
it  will  admit  of  the  carriage-wheels  to 
be  five  feet  ten  inches  in  diameter; 
which  must  turn  four  times  round  in  a 
second  to  go  50  miles  per  hour.  The 
impelling  power  must  be  equal  to 
861  lb. ;  and  the  quantity  of  air  driven 
into  the  tube*  to  move  50  miles  per 
hour,  will  be  2,200  cubic  feet  per  se* 
cond.  An  impelling  power  of  861  lb., 
moving  73  feet  per  second,  is  equal  to 
the  continual  power  of  180  horses,  and 
will  be  maintained  by  a  steam-engine, 
consuming  twelve  bushels  of  coals  per 
hour  ;  and,  therefore,  three  tona  weight 
of  goods  will  be  conveyed  50  miles  for 
12  shillings.  In  many  cases  it  will  be 
practicable,  upon  the  same  principle*  to 
form  a  tube,  so  as  to  leave  a  continual 
communication  between  the  inside  and 
the  outside  of  it,  without  suffering  any 
part  of  the  impelling  air  to  escape ;  and 
by  this  means  impel  a  carriage  along 
upon  an  iron  road  in  the  open  air,  with 
equal  velocity,  and  in  a  great  degree 
possessing  the  same  advantages  as  in 
passing  inside  the  tube. 

Where  carriages  are  continually  pass- 
ing both  ways  at  the  same  time,  the 
same  body  of  air  that  impels  them  one 
way,  may  be  applied  again  to  impel 
them  the  other.  The  expenses,  a 
double  tube  for  internal  conveyance, 
of  these  dimensions,  constructed  with 
English  timber,  together  with  the 
iron  roads  withiu  them,  and  all  cos's 
attending  it,  would  amount  to  7,000/. 
per  mile.  The  carriage  of  700  ton 
of  good 8  and  passengers  per  day, 
each  way,  with  a  profit  to  the  pro- 
prietor of  twopence  per  ton,  per  mile, 
wHl  amount  to  4,256/.  per  annum,  per 
mile.    The  principal  advantage  attend- 


ing this  mode  ef  conveyance  will  be-r* 
First,  passengers  may  be  conveyed  to 
the  greatest  distance  through  the  c»un~ 
try  with  ease  and  great  safety,  at  the, 
rate  of  a  mile  in  a  minute,  or  fifty  mil^| 
per  hour  upon  an.  average,  .and  a}/ an 
expense  of  one  farthing  per  mile/  .  $fo 
cond — ditto,  goods  at  the  expense  q£ 
one  peony  per  ton,  per  mUe,.  con, veto 
ance.  Third,  the  conveyance  cannot 
be  obstructed  or  impeded  by  frosii* 
snows,  floods,  or  drought,  nor  endaq* 
gered  by  darkness  or  the  weather.  Live 
cattle  will  be  enabled  to  pass  through; 
the  country  without  labour,  and  at  a 
very  small  expense  for  carriage  or  for 
food.  Fish  may  be  brought  from  the 
coast  in  a  perfect .  stale.; .  arid  all  perish- 
able goods  may  be  brought  to  market, 
from  their  native  soil,  and  in  their  na.n 
tive  purity ;  and  the  mails  may  be  con? 
veyed  at  a  very  small  expense;  for  the 
weight  of  two  hundred  thousand  letters 
will  not  exceed  one  ton,  and  they  may- 
be delivered  twice  a  day  at  400  miles 
distance. 


PUBLIC    WATER-WORKS. 

Mr.  Matthews,  who  is  already  know* 
to  the  public  as  ih«  author  of  a  very  good 
History  of  Gas-lighting,  has  again  sig-J 
nalised  his  love  of  meful  research  by  a 
similar  work  on  water  supplying.     Of 
his  "  Hydraulia ;  or,  History  of  the  Wa-»: 
ter-Works  of  London  and  other  Great 
Cities,"*  we  may  say,  what  cannot  with 
equal   truth  be  said  of  many   of    the  * 
scientific   compilations  of  the  day,  that 
it  supplies  a  positive  want  in  the  lite, 
rature  of   the    country.     For,  notwith- 
standing the  great  importance  of  a  per- 
fect acquaintance  with  the  means  adopted  . 
in  different  ages  and  countries,  to  fur- 
nish a  plentiful  supply  of  good  water  to. 
the  immense  masses  of  human  beings  ^. 
so  frequently  congregated    together  in 
urban  localities,  and  though  the  people 
of  Great  Britain  probably  enjoy  greater  1 
advantages    in    this    respect    than   any  ' 
oilier  people  on  the  face  of  the  earth  ;, 
yet,  as  Mr.  Matthews  correctly  states,  no  J 
work   devoted  to   the  subject  of  public' 
water- works,  has  '"  heretofore  appeared,- 

'. __ ^  . -4 

*  Hydraulia.      An   Historical  and    Descriptive^ 
Account  of  the  Water- Works  of  London,  anil  the' 
Contrivances  for  supplying  other  Great  C Fin- >  hfr'?. 
riiliereiit  Age*  and   Conutries.     By   William  MftlOlr 
thews.    Pp.  454.  Svo.    1835.    Simpkin  an4:C*K   j;{ 
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fa  our  language ;*  and  "but  compara^ 
Hvely  few  person*  have  (more  than)  a* 
slight  degree  of  knowledge  of  the  in- 
genious means  employed  to  afford  such 
advantages.'* 

1  Mr.  Matthews's  "  Hydraulia''  is  di* 
fftFed  into  twenty-one  chapters;  twelve 
if  which  are  engrossed  by  the  rise  and 

Jrogfess  of  the  several  metropolitan  and 
h>vineial  water- works  of  Great  Britain  : 
ftne"  treats  of  Paris,  another  of  Constan- 
tinople; five  are  occupied  by  the  Foun- 
tains, Aqueducts,  and  Baths,  of  the  Egyp- 
tians, Greeks,  Romans,  and  other  natious 
df  ancient  times ;  and  two  embrace  the 
general  topics  belonging  to  the  subject, 
aueh  as  lifting,  forcing,  filtration,  &c. 

Th,e  large  space  assigned  to  the  water- 
works of  Great  Britain,  in  this  arrange- 
ment, has  an  ample  warranty  in  their 
preeminent  importance.  Not  only  are 
fhey  unequalled  among  the  modem 
works  of  this  class,  hut  unrivalled  by 
the  best  of  which  antiquity  could  boast. 
Mr.  Matthews  has  presented  us,  in  the 
following  passage,  with  a  lively  contrast 
between  the  public  works  of  warlike 
Rome  and  commercial  Britain ;  but  jus- 
tice to  his  subject  required  that  he  should 
have  given  to  the  waterworks  of  the 
latter  a  much  more  prominent  place  in 
the  picture. 

■'*  Considerations  of  economy  may  have 
precluded  much  display  of  external  magnifi- 
cence in  the  execution  of  some  public  works; 
nevertheless,  the  rapid  and  striking  progress 
of  both  the  fine  and  the  useful  arts,  during 
the  last  century,  affords  abundant  evidence 
of  the  encouragement  bestowed  upon  them* 
as  well  as  the  prevalence  of  refined  taste,  en- 
lightened views,  and  liberal  sentiments.  Not- 
•  withstanding  some  persons  have  strenuously 
maintained  that  commercial  occupations  in- 
evitably tend  to  contract  the  mind,  by  gene- 
rating a  sordid  disposition;  yet  the  noble 
and  superb  structures  now  adorning  London, 
Liverpool,  Edinburgh,  and  many  other  places, 
may  be  adduced  as  instances  to  vie  with 
some  of  those  whch  formerly  embellished 
Imperial  Rome.  The  docks,  canals,  rail- 
roads, bridges,  arsenals,  and  other  works  con- 
structed during  a  comparatively  recent  pe- 
riod, and  conspicuous  alike  for  utility  and 
magnitude,  surpass  many  of  the  boldest  pro- 
ductions of  that  much  celebrated  era.  Indeed, 
if  it  were  possible  for  an  old  Roman  to  rise 
from  the  grave,  to  contemplate  the  extent  of 
ou*r  'navies  and  commerce;  the  amazing 
power  and  diversified  applications  of  the 
steatn* engine;  the  wide  diffusion  and  bril^ 
lianee  of  bur  gas-lights;  the  number  of  our 


large  founderies  and  manufactories,  with  the 
infinite  variety  of  contrivances  which  not 
only  distinguish  every  branch  of  art,  but  are 
likewise  made  subservient  to  the  various 
wants,  enjoyments,  and  conveniences  of  social 
life,  he  might  be  disposed  to  conclude  that 
he  actually  lived  in  the  infancy  of  the  world, 
proudly  as  he  once  vaunted  of  his  superiority 
over  the  mass  of  mankind." — p.  215. 

The  amount  of  capital  embarked  in; 
the  different  water-works  of  Great  Britain 
is  estimated  by  Mr.  Matthews  to  amount 
to  not  less  than  twenty  millions!  The 
whole  of  this  immense  sum — with  the 
exception  of  a  few  thousands  which 
James  1.  lent  Sir  Hugh  Myddelton  to 
complete  the  New  River  works — has  been 
spontaneously  furnished  by  individuals* 
or  by  associations  of  individuals.  The 
works,  though  public,  have  all  sprung 
out  of  private  speculation  and  enterprise* 
They  are  parts  of  that  system  of  self, 
dependence  and  government,  for  which 
the  people  of  Great  Britain  are  so  hap- 
pily distinguished  amongst  the  nations. 
The  public  works  of  other  countries  can  be 
said  to  illustrate  only  the  personal  cha- 
racters of  those  who  dwell  in  their  high 
places,  and  are  but  too  often  melancholy 
memorials  of  surrounding  thraldom  and 
degradation;  but  those  of  Great  Britain 
do  really  and  truly  attest  the  genius  of 
the  entire  people — a  people  who  owe 
nearly  all  that  they  possess  of  freedom 
or  of  greatness  to  themselves  alone. 

The  progress  made  in  the  supply  of 
water  to  London,  from  the  time  when  it 
depended  on  the  wells  in  its  immediate 
vicinity,  till  recourse  was  had  to  the 
waters  of  the  Thames  and  Lea,  is  traced 
and  described  by  Mr.  Matthews  with 
great,  but  not  unedifying  minuteness. 
The  inadequacy  of  the  springs  of  the 
London  basin  to  supply  the  wants  of  its 
inhabitants,  becomes,  at  every  step,  of 
this  retrospect,  strikingly  manifest.  Con- 
stantly were  the  citizens  on  the  search 
after  springs ;  and  as  constantly  did  the 
public  demand,  outstrip  all  the  supply 
that  could  be  obtained  from  this  source : 
no  sooner  was  an  abundant  spring  opened 
in  one  quarter,  than  a  failure  of  the 
springs  in  some  other  was  experienced. 
From  the  suburbs  the  sphere  of  opera- 
tions was  gradually  extended,  till  it  em- 
braced the  whole  country  round  for 
many  miles.  At  first  they  had  at  the 
gates  of  the  citv,  Hbly  Well,  Clerk's 
Well,  and  St.  Clement's4  Well ;    the.v 
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water  was  brought  from  wells  at  High* 
bury,  Tyburn,  and  Padding  ton ;  next 
from  Hampstead  Heath,  Marvlebone, 
Hackney,  and  Muswell  Hill.  The  diffi- 
culty of  conducting  it  from  any  greater 
distance,  or  else  the  great  expense,  com- 
pelled them  at  last  to  have  recourse  to 
the  Thames,  which  from  the  prejudice  in 
favour  of  spring-water,  then,  as  now,  so 
generally  entertained,  had  hitherto  been 
but  little  resorted  to  for  domestic  pur* 
poses.  The  citizens  of  London  were  in- 
debted to  the  ingenuity  of  a  Dutchman, 
named  Peter  Morrice,  for  the  first  effort 
made  on  a  large  scale  to  supply  them 
with  water  from  the  Thames : — 

"  All  the  contrivances  of  the  Romans,  as 
well  as  those  heretofore  adopted  for  supplying 
London,  had  been  formed  upon  that  well- 
known  principle,  that  water  will  flow  by  its 
natural  gravity  along  any  channel  that  has 
the  slightest  inclination  downwards.  But 
the  purpose  of  Mori-ice's  machinery  was  to 
impel  the  water  in  an  ascending  direction, 
and  thus  supply  places  higher  than  its  usual 
level.  His  throwing  water  over  St.  Magnus* 
steeple  must  naturally  have  excited  wonder ; 
and  although  no  particular  description  was 
given  of  the  means  he  employed  to  effect  the 
object,  it  will  be  obvious  that  the  use  of  the 
forcing  pump  accomplished  it." — p.  27. 

This  is  probably  the  first  instance  in 
which  any  great  quantity  of  water  was 
ever  supplied  to  a  city  by  such  means  ; 
and  it  speaks  much  for  the  skill  shown 
by  Morrice  in  the  construction  of  the 
works,  that  they  are  supposed  to  have  been 
nearly  in  the  same  state,  as  far  as  regards 
the  general  arrangement,  when  finally 
removed  on  the  recent  demolition  of  old 
London  bridge,  as  when  first  constructed, 
more  than  two  centuries  ago. 

The  information  which  Mr.  Matthews 
has  been  able  to  collect  on  the  subject  of 
these  works  is  unfortunately  very  scanty  ; 
consisting  chiefly  of  an  abridgment  (a 
very  good  one,  however,)  of  a  description 
of  them  by  Mr.  Beighton,  the  well-known 
engineer,  which  appeared  in  the  Philoso- 
phical Transactions,  (or  1731.  The  mo- 
tive power  in  these  works,  as  most  of  our 
readers  are  no  doubt  aware,  was  obtained 
from  the  rise  and  fall  of  the  tides ;  but 
at  times,  when  the  tides  were  low,  it 
was  necessary  to  have  the  aid  of  a  steam* 
engine  to  pump  water  from  a  point  near 
to  the  middle  of  the  river.  When  Beiuh- 
ton  wrote,  there  were  only  three  wheels, 
which  raised  1954  hogsheads  of  •  wales 
per  hour*    But  the  number  was  subs* 


quently  increased  to  six;  «tnd  in  1821 
the  average,  quantity  of  water  daily  sup* 
plied  was  estimated  to  amount  to  nearly 
4,000,000  of  gallons.  AH  the  wheels 
were  originally  of  wood;  but,  in  1807^ 
an  iron  wheel  of  great  magnitude  was 
substituted  for  one  of  them,  at  an  <ex» 
pense  of  6,500 J.,  and  afterwards  another 
which  cost  5,000/.  In  1821,  the  number 
of  houses  supplied  by  them  was  10,417% 
and  the  quantity  of  water  annually 
26,322,705  hogsheads. 

The  scheme  of  Sir  Hugh  Myddeltoa, 
for  bringing  a  supply  from  Am  well  and 
Chad  well,  by  what  has  obtained  the 
name  of  the  New  River — stupendous  a| 
it  was,  and  great  as  were  the  difficulties 
to  be  overcome  in  its  execution — must  be 
considered  rather  as  a  retrograde  move* 
inent  in  hydraulic  science.  It  was  are* 
turn  to  the  old  plan  of  taking  the  supply 
from  a  source,  above  the  level  of  the 
place  where  it  was  wanted.  There  was 
even  less  scientific  knowledge  shown  in 
its  construction,  than  was  evineed  by  the; 
unscientific  Turks,  in  their  manner  of 
conducting  water  over  valleys.  The* 
Englishman  led  his  New  River  over  val- 
leys in  large  wooden  troughs,  lined  with' 
lead,  while  the  Turks  availed  themselves 
of  the  syphon  in  their  souterazi. 

So  indispensable,  indeed,  seem  to  have 
been  inclined  planes  in  the  execution  of 
the  New  River,  that  the  windings  made 
in  its  course,  to  obtain  them,  are  quita 
fantastical.  In  a  direct  line,  from  point 
to  point,  it  is  not  above  twenty  miles  in 
length,  yet,  by  its  sinuosities,  its  extent  is 
nearly  doubled ;  for,  "  from  an  exact  ad- 
measurement, made  in  1723  by  Mr. 
Henry  Mills,  the  engineer  and  surveyor 
of  the  New  River  Company,  its  extent 
was  ascertained  to  be  38}  miles  and 
16  poles."  It  might  certainly  be  more] 
appropriately  denominated  the  *'  Ser* 
pentine  River,"  than  the  straight  piece  of 
water  known  by  that  name  in  Hyde-park* 
The  adoption  of  this  meandering  course  ' 
could  not  have  arisen  from  any  design  of 
checking  the  force  of  the  current,  and 
causing  it  to  flow  gently,  for  the  inclina- 
tion is  only  three  inches  in  a  mile.  '*  Pub- 
lic-spirited," "  ingenious"  and  u  mag$ 
nanimous,"  therefore,  as  4i  Master  Hugtf 
Mydtlelton'' was — the  greatest  benefactor^ 
assuredly,  whom  the  metropolis  ever 
possessed— his  claims  to  rank  as  a  infta 
of  science  cannot  be  considered  as  of  * 
wy Juigh  order.     .    4 
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The  story  whbh  has  been  to  long  euf* 
rent  of  My  ddel  ton's  having  been  reduoed, 
by  the  execution  of  this  vast  project,  to 
&  state  of  beggary,  and  dying  in  it,  is 
shown  by  Mr.  Matthews  to  be,  in  alt  pro- 
bability, quite  unfounded. 

'<  The  perusal  of  Sir  Hugh  Myddelton's 
wiH  has  a  tendency  to  prove  the  incorrect* 
ness  of  some  of  the  statements  commonly 
made  by  his  biographers  concerning  his  in* 
tigence,  after  the  completion  of  the  New 
River,  as  well  as  the  place  of  his  birth.  The 
latter  is  ascertained  by  his  bequest  of  '  201. 
to  the  poor  of  Henlan,  in  the  county  of  Den- 
bigh, where  he  was  born.*  That  he  mate- 
rially diminished  the  amount  of  his  wealth 
by  attempting  to  construct  the  New  River  at 
his  own  expense,  must  be  acknowledged; 
nevertheless,  at  the  time  of  his  decease,  he 
possessed  about  twenty  shares  in  ttie  concern, 
besides  other  property  of  various  kinds ;  for  to 
his  wife  he  bequeathed  thirteen  shares,  his 
house  at  Bush-hill,  Edmonton,  with  all  the  fur- 
miture,  plate,  jewels,  &c.,  and  to  descend  to 
his  younger  son  Simon  after  her  death.  He 
had  four  sons  and  three  daughters ;  and  to  two 
of  the  latter  he  bequeathed  each  a  share,  ac- 
companied by  legacies  of  300/. ;  to  three  of 
his  sons  also  each  a  share,  attaching  to  one 
a  legacy  of  400/.,  to  another  a  legacy  of  only 
100/.,  « having  given  him  his  share  during 
his  life.*  To  one  daughter,  who  *  had  her 
full  portion  on  her  marriage,*  he  gave  only 
If)/.,  to  buy  rings  for  her  and  her  husband ; 
but  to  a  younger  he  left  1000/.,  with  an  addi- 
tional 900/.  on  the  performance  of  certain 
conditions  by  her  husband's  relations,  be- 
cause he  was  not  of  age.  Nearly  twenty  le- 
gacies were  left  to  others,  varying  in  their 
sums  from  50/.  to  5/.;  but  the  greater  num- 
ber consisted  of  30/.  and  20/,,  besides  5/.  each 


te  every  one  of  his  servants,  excepting  twe^ 
who  had  only  40s,  To  these  bequests  may 
be  added  the  '  one  share  in  the  New  Rivet 
to  the  Goldsmith's  Company  in  trust,  the 
profit  to  be  distributed  every  half-year,  after 
the  death  of  his  wife,  in  weekly  portions  of 
twelve  pence  each,  to  the  poor  of  the  sajt 
company,  by  the  discretion  of  the  warden  for 
the  time  being,  and  in  preference  to  the  poor 
of  his  own  name,  kindred,  and  country.1  He 
likewise  possessed  •  shares  in  the  Mines  Royal, 
in  Wales,'  which  be  directed  *  to  be  sold  to 
pay  his  debts ;'  and  *  if  they  did  not  prove 
sufficient,  then  some  of  the  shares,  or  parts 
of  shares,  in  the  New  River,  to  be  sold  -to 
snake  good  the  deficiency.'  The  date  of  this 
will  is  Nov.  21,  1631 ;  but  he  did  not  die  till 
1636,  and  all  that  time  the  income  of  the 
Jfew  River  property  was  greatly  improving ; 
for  although,  in  1633,  the  dividend  on  eaeh 
share  amounted  merely  to  3/.  4*.  %d, ;  yet* 
in  1640,  it  had  risen  to  33/,  2*.  8<*.;  and  in 
1680  had  increased  to  145/.  Is,  Sd,  Hence 
these  facts  may  perhaps  justify  a  conclusion 
that  Sir  Hugh  Myddelton  did  not  die  in  very 
indigent  circumstances,  whatever  misfortunes 
or  privations  happened  to  his  family  at  a 
subsequent  period." — p.  54-5. 

In  1800,  Mr.  Robert  Mylne,  the  emi- 
nent architect  of  Blackfriars-bridge,  who 
was  likewise  engineer  to  the  New  River 
Company,  erected  on  a  beautiful  islet, 
in  the  centre  of  the  basin  at  Amwel),  ;a 
monument  to  the  memory  of  Sir  Hugh 
Myddelton,  consisting  of  a  stone  pede- 
stal of  four  faces,  surmounted  by  a  fu- 
nereal urn.  On  each  of  the  faces  there 
is  an  inscription;  that  fronting  the  south, 
towards  Am  well  Spring,  is  in  the  followr 
ing  appropriate  terms  :— 


SACHED   TO  THE   MEMORY 
OF 

Sir  HUGH  MYDDELTON,   Bart., 

WHOSE    SUCCESSFUL   CARE, 

A8SISTED     BY    THE     PATRONAGE     OF    HIS    KINO, 

CONVEYED   THIS   STREAM    TO    LONDON; 

AN  IMMORTAL  WORK  : 

SINCE   MEN   CANNOT  MORE    NEARLY 

IMITATE   THE   DEITY 

THAN   IN   BESTOWING   HEALTH. 


The  benefit  which  the  metropolis  has 
derived  from  (he  New  River  Company 
is ^incalculable.  It  has  always  been  an 
extremely  well-managed  concern,  and  is 
n#w,  amidst  a  crowd  of  more  modern 
autnpeiilors,  bv  far  the  most,  efficient  of 
the  metropolitan  water-establishments. 
.  ««  When  the  several  reservoirs  at  the  New 


River  Head,  Clerkenwell,  were  completely 
filled,  being  at  ap  elevation  of  84J  feet  above 
the  level  of  high  water  in  the  Thames,  their 
capacity  was  adequate  to  the  supply  of  the 
cisterns  in  the  basement  stories  of  the  houses 
through  the  greater  part  of  the  Company's 
whole  district,*  prior  to  1800.  About  that 
period,  however,  some  important  domestic 
eon venienees  were  introduced,  which,  by  r£ 
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(pairing  a  considerable  supply  to  the  highest 
stories,  it  occasioned  the  frequent  employ- 
naent  of  steam-engines  to  force  water  to  a 
height  sufficient  for  such  purposes.  The  ad* 
ditioo&l  expense  of  these  operations  led  to  a 
small  increase  in  the  charge  of  supplying  it 
to  the  tenants ;  but  among  the  striking  ad- 
vantages  derived  from  using  the  steam* 
engines,  was  that  of  their .  affording  the 
means  to  convey  it  sixty  feet  above  the  level 
Of  the  highest  reservoir,  or  about  144  feet 
above  the  level  of  the  Thames.  Besides  this 
great  mechanical  power  not  only  ensured  a 
plentiful  and  regular  supply  at  any  altitude, 
and  therefore  the  tenants  materially  aug- 
mented the  dimensions  of  their  cisterns,  so 
that  benefits  were  afforded  fully  equivalent  to 
the  greater  cost.  . 

"  The  circumstances  which  occasioned  the 
use  of  the  steam-engine  to  impel  the  water  to 
a  great  elevation,  likewise  led  to  the  general 
introduction  of  iron  pipes,  and  thus  the  sup- 
plying of  the  high  and  low  services  were  ren- 
dered equally  efficient.  At  present,  all  the 
upper  stories  of  a  house  are  supplied,  if  re- 
quired; but  formerly  it  was  the  practice  to 
supply  water  only  to  cisterns  in  the  base- 
ment story,  and  hence  arose  the  distinc- 
tion between  high  and  low  service.  Pre- 
vious to  the  adoption  of  this  plan  in 
1810,  the  complaints  of  a  deficiency  were 
numerous  and  frequent,  particularly  from 
houses  situate  on  high  ground;  but  subse- 
quent to  that  period  such  instances  have  sel- 
dom occurred.  Indeed,  at  the  present  time, 
the  New  River  Company  generally  convey 
the  most  ample  quantity  to  any  point  over 
the  whole  of  their  district,  but  especially 
in  the  direction  extending  to  St.  Martin's 
Workhouse,  near  Charing-cross,  a  distance 
of  two  miles  and  a  quarter  from  the  works ; 
and  easterly  to  the  Custom-house,  near  the 
Tower.^— p.  63-5. 

"In  the  year  1827,  the  works  daily  sup- 
plied, at  the  height  of  144  feet  above  the 
level  of  the  Thames,  1,730,000  imperial 
gallons,  according  to  the  .  register  of  the 
steam-engine  by  which  it  was  pumped.  This, 
however,  formed  only  an  inferior  portion  of 
the  whole  supply  of  the  Company,  for  it 
amounted,  on  an  average,  to  about  8,000,000 
gallons;  the  low  service  alone  requiring  the 
greater  part  of  the  water  which  flowed  into 
the  pipes  directly  from  the  New  River  Head, 
at  the  height  of  84  feet  above  the  level  of  the 
Thames,  without  the  aid  of  steam-engines. 
But  if  circumstances  should  require  a  much 
larger  quantity  than  has  heretofore  been  fur- 
nished for  the  high  service,  both  steam- 
engines*  would  be  adequate  to  the  raising  of 

*  Mr.  M.  mentions  eliewhere  that  the  Company 
.have  two  steam-eugines  at  the  New  River  Head, 


8,830,000  imperial  gallons,  which  would 
afford  abundance  to  every  part  of  the  district* 
The  aggregate  annual  supply*  by  this  esta- 
blishment, amounts  to  about  80,000,000  of 
hogsheads;  and  the  whole  of  the  district, 
east  and  west  of  the  reservoirs,  being  below 
the  level  of  the  New  River  Head,  of  course, 
facilitates' the  supply  of  the  mains,  which 
being  constantly  kept  full,  are  thus  adapted : 
to  afford  at  all  times  a  profusion  of  watgrj 
not  only  for  domestic  use,  but  likewise  in 
cases  of  fires,  for  watering  the  streets,  and 
every  other  purpose.,,~ p.  74. 

The  histories  of  the  rise  and  progress  of 
the  several  other  water  companies  of  Lon- 
don, are  characterised  hy  a  great  deal  of 
sameness;  though,  perhaps,  this  is  no 
more  than  ought  to  be  expected,  where, 
from  first   lo  last,  water  is  the  theme. 
They  all   obtained  their  supplies  ulti- 
mately,   if   not    primarily,    from     the 
Thames.    The  exertions  made  by  some 
of  them   to  clarify  their  liquid  commo- 
dity, have  been  most  persevering  and 
praiseworthy  ;  those  of  the  Chelsea  Com- 
pany in  particular,  under  the  direction  of 
their  able  and  intelligent  engineer,  Mr.. 
Simpson.     The   account  given   of  Mr. 
Simpson's  proceedings  in  "  Hydraulia,,,i 
is  by  no  means,  however,  so  complete  as 
that  which   was  published  in   our  own' 
Journal,  Nos.307and  308.  Mr.  Matthew* 
mentions  that  Mr.  S.,  in  the  course  of 
a  tour  made  through   the  kingdom  if* 
search  of  the  best  modes  of  filtration,^ 
'«  had    the    opportunity    of    inspecting* 
filter  beds  which  had  proved  completely 
effective  for  different  periods  of  time, 
varying  from  four    months    to  sixteen 
years."     We  have    been  much   disap- 
pointed, however,  at  not  meeting  in  the 
work  with  a  description  of  any  of  these 
long-tested  methods.      The  great  draw- 
hack  from  the  efficiency  of  all  schemes 
of  filtration  is  the  difficulty  of  freeing  the 
filters  from  the  impurities  which   it   is 
their  office  to  arrest  and  detain ;  and  as 
this!  is  a  difficulty  which  is  usually  found 
to  increase  from  day  to  day,  a  system  of 
filtration   which   can    hoast    of  having 
proved  u  completely  effective"  for  so  long 
a  period  as  sixteen  years,  must  be  emi- 
nently worth  knowing. 
The  importance  of  pure  water  is  not 

one  of  which  only  is  generally  id  use;  •'  the  other 
beiug  kept  in  a  state  of  readiness,  to  prevent  the 
public  from  sustaining  inconvenience  by  an  inter- 
ruption of  the  supply,  in  case  of  any  accident  oc* 
earring  to  the  machinery.*'  *,.■'■ 
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for  a  moment  to  be  disputed,  hut  it 
must  be  confessed  that  there  has  been  a 
vast  deal  more  clamour  about  the 
•Vabommnble,"  "foul,''  "filthy,"  "poi- 
sonous,"" polluted,'' 4<  horrible"  quality 
of  the  Thames  water,  than  there  have 
been  either  facts  to  warrant  or  honesty 
of  purpose  to  excuse.  It  is  not  a  little 
remarkable,  that  as  often  as  there  has 
been  a  stir  mad«  to  alarm  the  inhabitants 
of  the  metropolis  about  the  quality  of 
their  supplies  from  the  Thames,  it  has 
served  as  a  precursor  of  some  new 
scheme  for  some  New  Joint  Stock 
Company,  wHkh,  when  incorporated, 
has  but  followed  the  same  course  as 
its  predecessors.  When,  as  far  back 
as  1641,  a  Mr.  Ford  proposed  apian 
for  bringing  water  from  "  ltickmans- 
worth  in  Hertfordshire,  to  St.  Giles's  in 
the  Fields,  he  felt  his  way  by  expatiating 
upou  the  muddine3s  of  the  Myddelton 
waters/'  defaming-  the  quality  of  the 
commodity  of  the  Company,  with  which 
he  expected  to  have  to  compete,  in  order 
to  excite  notice  and  obtain  support  for 
his  own  project.  Such  has  always  been 
the  standard  mode  of  procedure,  and 
so  it  will  be  to  the  end  of  the  chapter. 
In  1827*  greater  endeavours  than  ever 
were  made  to  disgust  the  public  with 
good  old  Father  Thames;  the  press 
teemed  with  abuse  of  Xm  dirty  ha- 
bits ;  would  -  be  -  thought  philanthro- 
pists t"ok  up  the  theme,  and  railed 
at  him  from  a  hundred  rostrums;  and 
even  science  lent  its  microscopic  aid 
to  exaggerate  and  caricature  his  faults. 
Mr.  Matthews  has  ably  exposed  the  mo- 
tives of  the  getters-up  of  this  panic ; 
showing  that  it  all  emanated  from  a  cer- 
tain speculating  engineer,  who  hid  a 
plan  of  his  own  for  bringing  water  from 
the  same  much-abused  Thames,  but 
above  Ttddington  lock,  where  the  tide 
is  supposed  to  have  no  influence  in  con- 
taminating the  water  with  the  contents 
of  the  large  sewers  which  flow  into  the 
river  about  the  bridges. 

The  result  of  this  agitation  was  the 
appointment  of  a  Royal  Commission, 
to  inquire  into  the  state  of  the  supply 
of  water  to  the  metropolis.  After  an 
investigation,  distinguished  throughout 
for  shallowness,  partiality,  and  insuffi- 
ciency, the  Commissioners  reported 
the  water  had  "  suffered  a  gradual 
(|©terioration  within  the  last  ten  or 
twelve    years."      The   only   grounds/ 
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however,  which. they  had  for  this  deci- 
sion, was  the  asserted  fact,  that  the 
Thames  formerly  abounded  with  fish, 
while  now  they  could  not  live  in  it* 
and  the  opinions  of  some  before-un- 
heard-of members  of  the  medical  fa* 
eulty,  who  averred  that  the  water  wag 
the  most  vile  and  poisonous  stuff  that 
could  be  imagined. 

Wi;h  respect  to  the  first  objection, 
there  are  many  other  things  than  the 
badness  of  the  water  which  might  cause 
the  fish  to  remove  their  quarters :  the 
unnatural  disturbance  of  the  stream,  in 
consequence  of  the  rapidly  increasing 
substitution  of  steamers  for  sailing  ves- 
sels, may  be  mentioned  as  one  very  pro- 
bable cause :  the  greater  prevalence  of 
the  use  of  illegal  nets  for  taking  young 
fry  is  another.  The  New  River  has  not 
(in  the^e  our  times,  at  least,)  been  de- 
nounced for  insalubrity,  and  yet  adepts 
at  the  "gentle  craft"  sadly  complain 
of  the  scarcity  offish  in  that  stream, in 
which  they  once  sported  in  abundance. 
One  specimen  of  the  evidence  upon  this 
piscatory  point  is  so  curious,  as  irresis- 
tibly to  invite  quotation  : — 

"  One  of  the  witnesses  represented  the 
poor  fishes  to  be  so  uncomfortable  in  their 
native  element,  that  they  actually  jumped 
out  of  the  water,  and  got  on  pieces  of  wood, 
to  avoid  its  fatal  effects  !" 

This  is  "  out  of  the  frying-pan  into 
the  fire;" — something  like  the  show- 
man's "  wonderful  animal  that  can't 
live  on  land,  and  dies  in  the  water." 

The  second  ground  for  the  report  of 
the  C-umnissioners  is  still  more  satisfac- 
torily disposed  of.  Dr.  Bostock,whom  the 
Commissioners  themselves  selected  as 
the  fittest  person  to  repoit  on  a  number 
of  specimens  of  the  Thames  water,  and 
whom  they  justly  characterise  as  "  emi- 
nently qualified  for  the  ta3k,  by  his  ex- 
tensive knowledge  of  chemistry,  and 
his  practical  experience  in  this  depart- 
ment of  analysis,"  reported  that 

"  He  was  not  able  to  discover  more,  on  an 
average,  than  three  grains  of  solid  contents, 
either  dissolved  or  suspended,  in  ten  thousand 
grains  of  Thames  water,  taking  the  average  of 
the  different  specimens" 

The  Commissioners,  therefore,  acted 
in  direct  opposition  to  their  own  opinion 
of  their  referee,  in  reporting  as  they 
did  as  to  the  quality  of  Thames  water. 
And  to  concur  with  them  in  denounc- 
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ing  it  (by  implication)  as  unfit  for 
human  use,  because  one  grain  in  a 
thousand  consists  of  extraneous  matter, 
would  be  really  as  childish  as  if  we  were 
to  advise  our  readers  to  eschew  all  ve 
„  getable  food,  because  its  very  vitality 
is  derived  from  putrescence  ;  or  animal 
food,  because  it  exists  upon  the  muck- 
supported  vegetable. 

The  vulgar — nay,  persons  of  all  classes 
— are  but  too  apt  to  confound  "  transpa- 
rency" with  "salubrity."  Mr. Matthews 
mentions  a  fact  on  this  bead,  which  "  fur- 
nishes  a  puzzling  problem  for  solution 
to  the  pure-water  philosophers :" — 

''When  cattle  go  to  a  stream  to  allay 
their  thirst,  they  often  abstain  from  drink- 
ing till  they  have  rendered  the  water  turbid 
by  stirring  up  the  sediment  with  their  feet 
Will  it  be  unreasonable  to  infer  that  nature 
teaches  quadrupeds  that,  in  such  a  state,  it 
is  not  only  wholesome,  but  actually  medi- 
cinal!" 

Whatever  may  be  the  taste  of  quad- 
rupeds in  this  matter,  however,  we 
bipeds  will  not  venture  to  assert  that 
muddy  water  is  a  good  beverage ; — 
though  certainly  there  may  be  some 
truth  in  its  being  medicinal.  Some  of 
our  readers  will  doubtless  recollect  a 
nostrum,  which  made  some  noise  in  its 
time,  called  "Digestive  Bread/'  the 
efficacy  of  which  was  attested  by  the 
certificates  of  many  of  the  faculty. 
The  flour  with  which  this  bread  was 
made  was  mixed  with  a  quantity  of 
bran,  which  was  said  to  have  a  purely 
mechanical  action  upon  the  stomach, 
promotive  of  digestion.  May  not  the 
muddy  particles  in  water  have  a  similar 
effect  ? 

The  superiority  of  "  pure  spring 
water"  over  river  waters  of  all  descrip- 
tions, is  another  very  popular  notion  ; 
but  let  us  attend  to  what  Mr.  Matthews 
says  on  the  subject : — 

"  Common  as  is  the  expression  pure  spring 
water,  and  generally  also  as  the  notion  may 
be  indulged,  that,  when  obtained  from  wells, 
it  is  freer  from  admixture  with  other  sub- 
stances than  that  afforded  by  rivers;  never- 
theless, the  recent  analysis  of  the  transparent 
water  from  the  Treasury  pump  at  White- 
hall, shows  it  to  contain  extraneous  matter 
to  the  amount  of  four  times  the  quantity  of 
the  Thames  at  Hammersmith,  and  the  Al- 
tered water  from  the  Chelsea-works. 

"  The  bad  quality  of  the  water  procured 
from  many  wells  in  South wark,  was  the 
cause  of  the  inhabitants  obtaining  it  from 
ths  Tham*s.,f 
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The  author  also  combats  tine  opinion, 
that  the  refuse  from  gas-houses,  manu- 
factories, and  sewers,  pollutes  the 
stream  of  the  Thames : — 

"  Various  facts  related  in  the  preceding 
pages  have  shown  the  fallaciousness  of  the 
assertion  that  the  refuse  from  different  ma- 
nufactories imparted  deleterious  qualities  to 
the  Thames;  and,  perhaps,  no  statement 
was  ever  less  supported  by  rational  and  ere- 
dible  testimony.  It  is,  indeed,  far  from  im* 
probable,  that  the  substances  to  which  the 
term  refuse  was  applied,  have  a  tendency  to 
promote  the  decomposition  of  animal  and 
vegetable  matters,  and  really  operate  to 
render  the  water  pure  and  wholesome.  If 
the  water  be  turbid,  it  may  not  be  either 
filthy  or  noxious  ;  and  generally  it  becomes 
transparent  in  a  short  time,  if  kept  still  to 
allow  the  subsidence  of  the  particles  whioh 
occasion  its  opaque  appearance." 

The  speculating  water-work  projec- 
tors, who  have  at  different  times  en- 
deavoured to  scatter  discredit  upon  the 
existing  companies,  in  order  that  they 
might  reap  advantage  to  themselves, 
knowing  that  upon  the  score  of  bad 
quality  alone  they  were  not  likely  to 
make  out  a  case,  have  usually  combined 
with  their  attempts  to  turn  the  stomachs 
of  the  sensitive  public,  an  attack  on  that 
other  equally  tender  part  of  the  body 
politic,  the  pocket.  They  have  de 
nounced  the  existing  companies  as  con- 
stituting "a  grinding  monopoly,"  a 
"  mischievous  and  unprincipled  confede- 
racy," to  raise  the  price  of  an  "  element  of 
nature  and  prime  necessary  of  life.'7 
Truly,  conteutment  is  not  in  the  nature 
of  man :— of  old,  water  was  vended  in 
London  at  a  penny  for  three  or  four 
gallons  (as  it  is  to  this  day  in  Paris) ; 
and  now,  when  the  citizens  get  it  at  not 
so  much  as  a  farthing  a  hogshead,  they 
cry  out,  and  complain  of  its  enormous 
price  !  Some  show  of  truth  there  was, 
however,  in  the  complaint  of  the  water 
companies  combining  to  effect  a  mo- 
nopoly, because  the  rivalry  existing 
amongst  them  having  been  carried  to 
such  a  pitch,  as  to  render  it  probable 
that  ruin  would  eventually  overtake  the 
whole  of  them,  they  entered  into  a  mu- 
tual agreement  to  terminate  their  differ- 
ences, and  to  parcel  out  the  metropolis 
amongst  them. 

"  The  arrangement  between  the  New  River 
and  East  London  Companies  was  effected  in 
1S15,  by  deed,  which  .reciprocally  imposed 
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hgavy  penalties  for  every  violation  of  its  con- 
ditions. Though  this  agreement  terminated 
the  competition  in  the  Eastern  part  of  the 
metropolis,  yet  it  continued  between  the  New 
River,  the  Chelsea,  the  West  Middlesex,  and 
the  Grand  Junction  Companies,  till  the  latter 
end  of  the  year  1817,  when  they  severally 
engaged  to  confine  their  operations  within 
certain  limits,  and  te  avoid  interfering  with 
each  other.'* 

The  companies  might,  of  course,  just 
as  easily  combine  to  raise  the  rates, 
were  they  so  minded,  as  they  have  com- 
bined to  partition  the  sphere  of  their 
operations ;  and  though  their  defensive 
and  offensive  sort  of  alliance  has  existed 
for  upwards  of  ten  years  without  any 
such  pernicious  result,  this  certainly 
furnishes  no  guarantee  for  the  future. 
Although,  therefore,  the  outcry  so  often 
made  about  the  extravagance  of  the 
rates,  has  but  slender  foundation  in 
truth,  we  will  not  say  but  that  it  may 
have  had  the  good  effect  of  preventing 
the  companies  from  abusing  the  power 
they  undoubtedly  possess,  of  exacting 
(for  a  time)  what  they  please. 

But  we  will  allow  that,  if  even  at  the 
rate  of  a  farthing  a  hogshead,  the  com- 
panies had  been  proved  to  be  making 
an  enormous  and  unconscionable  profit 
upon  the  capital  risked,  then  might  their 
tenants  have  demanded  a  reduction  with 
some  reason,  and  their  opponents  have 
had  some  hold  upon  them.  Let  us  see, 
therefore,  how  the  case  stands  in  this 
respect. 


The  New  River,  for  the  first  nineteen 
years,  afforded  only  an  annual  dividend 
of  13«.  per  share,  which  as  we  have 
seen,  increased  in  a  few  years  to  1452. 
Is.  Sd. ;  but  as  the  original  amount  of 
the  shares  is  unknown,  (the  early  books 
and  papers  of  the  establishment  having 
been  destroyed  by  fire,)  it  is  impossible 
to  tell  what  the  profit  now  is  on  the 
amount  of  capital  invested  in  the  con* 
cern.  According  to  the  present  selling 
price  of  the  shares  (15,512/.)  the  rate  of 
profit  is  only  4  per  cent.  The  Chelsea 
company  paid  no  dividend  for  thirteen 
years,  and  the  largest  that  ever  occurred 
was  16s.  on  each  20/.  share.  The  pre-. 
sent  profit  per  cent  on  the  capital  in* 
vested  is  1/  15s.  The  West  Middlesex 
have  realised  3  per  cent  on  the  amount 
of  their  capital.  The  Grand  Junction 
21  10s.  The  East  London  3/.  15s, 
The  South  London  21.  The  Lambeth 
21.  2s.  6d.  The  Southwark,  belonging 
wholly  to  one  person,  the  profits  are 
not  known.  The  average  (excluding  the 
New  River  and  Southwark  Companies) 
is  only  22.  10$.  5d.9  which  is  much  less 
than  the  average  rate  of  interest  of 
money  at  the  present  time. 

The  whole  question,  as  to  the  public 
utility  and  private  lucrativeness  of  these 
establishments,  is  presented  in  a  very 
striking  light  by  the  following  table, 
which  Mr.  Matthews  has  compiled  from 
the  Returns  made  last  year  to  Parlia- 
ment:— 


A  TABLE 
Showing  the  Number  of  Houses  Supplied  by  the  Water  Companies  of  London,  8fc, 


•  In  this  statement  of  annual  expenses  there  is  no  allowance  to  provide  a  fund  for  repairs,  improve- 
ment, casualties,  &c,  which  amount  to  a  considerable  sum. 

t  The  average  rate  includes  public  buildings,  breweries,  distilleries,  &c,  but  the  rate  charged  to  m*»y 
bouses  is  only  10a.  or  12*. ;  and  all  the  water  for  extinguishing;  tire  is  gratuitously  supplied— the  confla- 
eration  of  a  single  house  generally  requiring  from  700  to  1000  hogsheads.  ,„  „  .^  AM  .... 
•  The  Mmber  of  houses  inpplied  in  1820,  was  120,752 ;  in  1827, 176,205  j  in  1833,  199,493 ;  which  shows 
ilk  increase  of  78,7«  during  13  years,  although  considerably  more  than  10,000  houses  have  been  taken 
Iowa  to  ejfect  various  improvements,  &c,  but  none  erected  on  the  same  sites. 
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The  column  in  this  table  which  ex- 
hibits ihe  "  amount  of  capital  employ- 
ed" suggests  some  serious  reflections. 
«•  Whether  it  be  an  insurmountable  dif- 
ficulty to  form   a  statement  which  in 
the  first  instance  shall  approximate  to 
the  cost  of  a  great   undertaking,  is  a 
problem  which,  as  Mr.  Matthews  ob- 
serves,   yet    remains    to    be    solved." 
We  do  not  ourselves  recollect  a  single 
instance,  of  any  great  public  work  (with 
the  exception  of  Hammersmith  Bridge, 
constructed  by  Mr.  Tierney  Clarke)  be- 
ing  completed  for  a  sum  within   the 
onginal  estimate  ;  and  experience  seems 
still  to  leave  engineers  as  much  in  the 
dark  as  ever,  as  to  the  probable  ex- 
pense of  such  undertakings ;  so  many 
and  inevitable  indeed  are  the  accidents 
that  may  happen,  and  the  unforeseen 
circumstances   that  may  arise,   that  a 
tolerable  approximation  is  all  that  can 
be  expected.    The  mistake  made  in  the 
estimates  for  some  of   the  Metropoli- 
tan  Water-Works   have  been  prodigi- 
ous.   Sir  Hugh  Mvddelton  expected  to 
complete  the  New"  River  from  his  own 
resources,  but  he  stopped  short  at  En- 
field, and  was  obliged  to  solicit  the  aid 
of  James  I,  who  granted  pecuniary  as- 
sistance for  its  completion.  The  capital 
of  the  Chelsea  Company   was  at  first 
40,000?.,  but  was  augmented  to  60,000/. 
The  estimate  for  the  West  Middlesex 
Works  was  first  80,000/.  then  augment- 
ed to  240,000/.,  afterward  to  340,566/., 
and  eventually  to  about  380,000/     It 
is  but  fair,  however,  to  observe,  that 
the   operations  of  this  company  have 
been  considerably  extended  beyond  the 
original  plan.     The  Grand  Junction  be- 
gan with  300,000/.,  and  only  required 
12,000/.  more  ;    this  was   one  of  the 
nearest  estimates.      The  East  London 
had  first  authority  to  raise  100,000/.,  but 
this    sum  was    enlarged,  at  different 
times,  nearly  fourfold— 380,000/.    And 
the    Lambeth    was    augmented    from 
96,000/.  to  130,000/.     Indeed,  the  art 
of  estimating  extensive  works,  seems  to 
have  quite  baffled  the  skill  of  even  the 
most  celebrated  of  our  engineers. 

The  scheme  for  supplying  the  whole 
of  the  Companies  with  "  pure  water" 
from  the  deep  springs  of  the  London 
basin  (that  biggest  of  all  the  bores  where- 
with the  public  have  been  bored),  has 
been  recently  so  fully  discussed  in 
our  pages,  that  we  need  not  here  do 


more  than  quote  a  passage  or  two  from 
Mr.  Matthews,  to, show  that  we  have  hiin 
completely  with  us  in  opinion  on  the 
subject. 

"  Various  notices  bare  recently  h«en  given 
of  intentions  to  apply  to  Parliament  for  acts 
to  improve  the  existing  estafclisaraeate,  »«d 
to  form  others  for  supplying  the  metr*f*K*. 
Among  them  appears  a  scheme  for  sinking 
«  wells  of  100  feet  diameter,  having  a  depth 
of  100  feet  or  even  more  until  the  puce 
spring  water  is  produced/  According  to  the 
estimate  of  the  projector,  '  each  of  these 
will  yield  100,000  barrels  every  twenty-four 
hours,  and  eight  of  the  water -companies 
deriving  their  supply  from  the  Thames  by 
adopting  this  method,  will  be  enabled  to 
supply  their  tenants  with  pure  and  wholesome 
water :  twenty  such  wells  being  sufficient  to 
supply  the  metropolis.'  This  is  also  one  of 
the  plans  proposed  to  tho  Committee  in  1828 
by  a  Mr.  Henry  Francis;  but,  on  his  exami- 
nation, he  admits  that  the  only  grounds  for 
his  calculations  of  their  probable  great  pro- 
ductiveness were— the  quantity  of  water  ap- 
pearing in  different  mines  in  Cornwall  and 
other  places ;  as  well  as  during  the  excava- 
tions of  the  West  India  Docks,  the  Thames 
Tunnel,  some  borings  at  Tottenham,  &c. 
He  likewise  acknowledged  his  inability  to 
speak  practically,  and  could  only  argue  by 
analogy. 

****** 
"  The  calculation  of  the  productive  power 
of  springs  in  London  and  its  vicinity  isxevi- 
dcBtly  founded  on  a  fallacious  principle: 
for,  although  holes  have  been  bored  to  a 
great  depth  in  various  places,  four,  six  or 
eight  inches  in  diameter,  and  water  has  in 
some  instances  actually  risen  to  the  surface, 
can  these  be  deemed  sufficient  reasons  for  a 
conclusion  that  the  same  sources  would  fur- 
nish a  constant  supply  for  wells  of  several 
hundred  times  the  capacity!  For  a  few  do- 
mestic purposes,  wells  of  moderate  dimen- 
sions yield  but  a  limited  supply  ;  and  even 
if  they  were  twenty  times  the  magnitude, 
how  trivial  would  be  their  aid  in  various 
important  cases,  particularly  in  the  emer- 
gencies of  fires,  when  to  extinguish  the  con- 
flagration of  a  single  house  commonly  re- 
quires Nearly  a  thousand  hogsheads  I  And 
would  they  contribute  any  share  of  the  supr 
ply  for  cleansing  the  sewers,  and  watering 
the  streets  in  summer  t" — p.  443. 

Mr.  Matthews,  it  will  be  seen,  is 
throughout  a  strong  advocate  of  th* 
existing  companies.  We.  cannot,  how- 
ever, accuse  him  of  displaying  any 
thing  like  a  partisan  spirit.  He  asserts 
their  claims  to  the  good  opinion  of  th* 
public  with  impartiality  and  fairness. 
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Indeed,  one  of  the  most  pervading,  as 
well  as  pleasing-,  features  of  the  work, 
is  the  honesty  of  purpose  by  which  it  is 
animated.  Although  not  of  very  great 
research,  and  consequently  not  so  com- 
plete on -some  points  es  it  might  have 
been,  yet  nothing  is  more  evident  than 
*iie  wish  of  the  author  to  tell  the  whole 
troth,  and  nothing  but  the  truth,  as  far 
m  his  knowledge  extends.  He  may,  very 
possibly,  have  met  with  difficulties  in  the 
procuring  of  information  which  do  not 
appear  on  the  face  of  his  labours,  and 
which,  if  kuown,  would  account  for 
what  has  the  appearance  of  want  of 
painstaking.  But  such  difficulties  can 
hardly  have  been  the  cause  of  the  paucity 
of  information  given  (p.  160)  respect- 
ing: the  Greenock  Water-works ;  pro- 
bably the  most  ingenious  in  existence, 
as  far  as  regards  the  machinery,  and 
the  most  extensive  out  of  London,  as  re- 
spects capability  of  supply;  for  Mr. 
Thorn,  their  constructor,  has  himself 
published  a  very  full  account  of  them 
(See  Mecb.  iVIag.,  vol.  xvii.  p.  306)  ; 
nor  yet  of  the  slight  mention  which  is 
made  (p.  291)  of  the  well-known  works 
of  Marl i  (once,  at  least),  (he  pride  of 
France.  Mr.  Matthews  is  most  fre- 
quently at  fault  in  those  parts  of  his 
work  which  treat  of  the  matters  of  art 
and  science  embraced  by  his  subject. 
Take  a  few  examples: — The  Lambeih 
Company  is  stated  (p.  134)  to  have  con- 
atructed  a  reservoir  at  the  top  of  Brix- 
ton-hill  160  feet  above  high-water- 
mark, into  which  the  water  is  pumped 
from  the  Thames  by  a  steam-engine  of 
110  horse-power  ;  and  two  other  reser- 
voirs lower  down,  "  the  intention  of  one 
of  them  being  to  filter  the  water."  Now 
the  filtration  of.,  the  water  had  nothing 
to  do  with  the  formation  of  either  of  the 
lower  reservoirs ;  they  were  construct- 
ed simply  and  obviously  because  the 
steam-engine  was  unable  to  fill  the 
reservoir  at  the  top  of  the  hill.  Of 
valves  (p.  308)  the  only  sort  described 
are  the  self-acting  valves  for  the 
large  water  mains,  and  the  screw 
valves  in  ordinary  use  for  house  cis- 
terns ;  while  several  others  quite  as 
effectual,  and  a  great  deal  more  iu- 
^renious,  are  passed  over  unnoticed. 
Ifhe  construction  of  the  fire-plug  is  left 
to  be  gathered  from  a  most  inaccurate 
-engraving,  in  which  the  spindle  is  ridi- 
4ttl***ly  diminutive,  and  the  shield  of  a 


form  and  material  now  never  used ;  the 
old  wooden  shields  having  been  long 
since  superseded  by  cast-iron  ones  of 
quite  a  different  shape.  Neither  is  any 
mention  made  of  the  very  improved  de- 
scription of  fire-plug  lately  introduced 
at  Birmingham,  and  (we  believe)  other 
provincial  towns,  (Mech.  Mag.  vol.  xix. 
p  444) ;  nor  more  than  a  line  or  two 
devoted,  and  that  incidentally,  to  fire* 
cocks,  which  ought  to  supersede  tire-plugs 
every  where.  But  we  must  cease  our 
fault-finding,  lrst  it  should  be  supposed 
that  we  are  less  pleased  than  we  really 
are  with  Mr.  Matthews'  book.  We  said 
at  the  outset,  that  it  supplies  a 
deficiency  in  our  literature  ;  and  now 
having  gone  critically  through  it 
we  feel  bound  to  say  that  on  the 
whole  it  supplies  that  deficiency  well. 
Nor  whether  we  look  to  the  interest, 
importance,  and  popularity  of  the  mat- 
ters of  which  it  treats,  or  to  the  general 
ability  and  uniform  candour  with  which 
they  are  handled,  can  we  doubt  of  its 
being  a  favourite  wi:h  the  public. 
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We  extracted,  in  a  recent  Number  of 
our  Journal  (No.  614),  a  very  valuable 
paper  from  the  Second  Annual  Report  of 
this  Society — namely,  a  description  of 
Mr.  Fox's  Dipping-Needle  Deflector; 
but  neither  the  time  nor  space  which  we 
had  then  at  our  command,  permitted  of 
our  doing  that  justice  to  the  other  con- 
tents of  the  Report,  which  their  great 
importance,  and  the  very  praiseworthy 
character  of  the  Society  with  whom  they 
originate,  call  for  at  our  hands.  Fiisf, 
as  to  the  Society,  it  appears,  from  the 
published  records  of  its  proceedings,  to 
be  one  of  the  best — if  not  the  very  best — 
of  all  the  associations  which  have  sprung 
up  in  recent  times,  for  the  encourage- 
ment of  a  taste  for  intellectual  pursuits 
among  the  working-classes.  We  know 
of  no  mechanics'  institution,  or  school  of 
arts,  iu  any  other  part  of  the  country 
(with  all  affection  and  respect  be  it  spo- 
ken), which  has  produced,  during  any 
single  year,  or,  indeed,  all  the  years  of 
its  existence,  such  a  volume  (small  \n 
bulk  though  it  be)  of  such  valuable  prac- 
tical results  as  the  one  now  before   us. 

*  The  Second  Annual  Report  of  the  Corrwvift 
Polytechnic  Society,   1S34.     Falmouth.  TrH\h««\ 
London,  Simpkin  and  Co.    83  PP«»  *vo«»    vv\x.^  y* 
copper- plate  figures. 
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The  success  of  the  Cornwall  Polytechnic 
Society  seems  even  to  have  come  with 
surprise  upon  its  founders  and  promoters 
themselves,  though,  perhaps,  looking  at 
the  intelligent  ami  enterprising  character 
of  the  population  on  whom  it  threw  itself 
for  support,  and  the  intimate  connexion 
of  their  prevailing  pursuits  with  some  of 
the  grandest  practical  applications  of 
science,  there  was  really  nothing  surpris- 
ing in  the  matter. 

"  The  original  design  of  its  founders  to 
promote  the  useful  and  fine  arts  ;  to  encou- 
rage industry,  and  to  elicit  the  ingenuity  of 
a  community  distinguished  for  its  mechani- 
cal skill,  has  been  so  far  realised,  that  the 
Committee  are  now  called  upon  to  extend 
the  sphere  of  their  operations,  and  to  impart 
to  the  Society  a  more  important  character 
than  its  most  sanguine  promoters  had  at  first 
ventured  to  assume1'. -^Report  of  Committee, 

The  Society  was  established  in  1833, 
and  consists  now  of  one  hundred  and 
ninety-seven  members.  The  minimum 
annual  subscription  is  only  5s.  A  Com- 
mittee chosen  annually,  determines  on 
certain  prizes  to  be  offered  during:  each 
year  for  scientific  and  mechanical  inven- 
tions and  improvements,  productions  in 
the  fine  and  useful  arts,  work  tranship, 
&CJ  "  and  an  annual  exhibition  is  held 
at  Falmouth  (the  head-quarters  of  the 
Society),  for  the  purpose  of  displaying 
productions  of  art  and  industry ;"  and 
When  the  prizes  offered  are  "  rewarded 
to  such  as  are  deemed  most  deserving 
by  judges  chosen  by  the  Committee." 
At  the  second  annual  exhibition,  which 
took  place  on  January  last,  the  follow- 
ing prizes  were  awarded :— 

For  Mechanical  Inventions* 
For  a  Galvanetrical  Test  of  Copper  Sheath' 

ing.    To  Mr.  R.  W.  Fox,   First  Priie, 

Silver  Medal. 

Copper-sheathing  is  often  found  to  possess 
different  degrees  of  durability,  and  an  inju- 
rious or  destructive  action  not  un frequently 
arises,  from  the  composition  of  the  nails  not 
being  suited  to  that  of  the  sheathing ;  or, 
it  other  words,  from  their  not  being  in  elec- 
tric harmony  with  each  other.  Mr.  Fox 
employs  a  very  delicate  galvanometer  to  as- 
certain the  relative  degrees  of  liability  of 
various  specimens  of  this  metal,  and  of  some 
of  its  alloys,  to  be  destroyed  or  decomposed 
by  sea- water.  The  galvanometer  is  fur- 
nished with  an  astatic  needle,  suspended  by 
unspun  silk;  and  each  of  the  wires  of  the 
iastrument  is  connected,  through  the  me- 
dium of  small  cups  of  mercury,  with  a 
plat*  of  bright  copper  (both  plates  being  of 


equal  size),  and  immersed  in  sea«w«ter,  or 
diluted  acid;  small  strips  being  partly  cut 
off  from  them  for  the  purpose  of  being 
dipped -into  the  mercury,  and  establishing, 
the  voltaic  circuit.  The  direction  and  ex* 
tent  of  the  deflections  of  the  needle  indicate 
the  plate,  which  is  the  least  liable  to  be  de- 
composed. From  some  experiments  made 
by  Mr.  Fox,  it  appeared  that  annealed  copper 
was  not  at  first  quite  so  readily  acted  upon 
as  a  plate  which  had  been  hammered ;  or,  in 
other  words,  the  former  was  more  electro- 
negative than  the  latter.  This  difference, 
however,  ceased  after  a  time,  so  that  it  may 
be  concluded  that  hammered  copper  would 
last  longer  as  ship's  sheathing  than  annealed 
copper,  from  its  being  better  able  to  resist 
the  mechanical  action  of  the  water.  Muntz's 
metallic  sheathing  is  rather  less  electro- 
negative than  sheet  copper ;  but,  possibly,  its 
superior  hardness  may,  for  the  reason  just 
assigned,  place  it  on  a  par  with  sheet  copper, 
as  it  respects  durability.  Vivian's  new  me- 
tallic sheathing  is  harder  than  copper,  and 
seems  to  equal  it  in  its  electro -negative 
quality.  When  sheet  copper  is  coated  with 
the  sulphuret  of  copper,  by  throwing  a  little 
sulphur  on  it  when  heated,  its  electro-  nega- 
tive, qualities  are  much  increased.  It  should 
be  observed,  that  when  two  pieces  of  metal 
of  the  same  kind,  or  closely  allied  in  their 
electric  propertes,  are  not  immersed  at  the 
same  moment,  the  one  first  put  into  the 
liquid  will,  for  a  short  time,  and  in  a  small 
degree,  give  signs  of  decomposition ;  but, 
after  a  while,  the  action  on  the  galvano- 
meter is  neutralised,  or  even  reversed,  if  the 
metal  last  immersed  should  be  less  electro- 
negative than  the  first 

When  metals  are  to  be  compared  in  this 
way,  it  is  desirable  that  they  should,  after 
they  have  been  made  bright,  be  simulta- 
neously plunged  into  the  sea-water,  and  the 
experiment  should  be  repeated  in  diluted 
acid;  when  the  voltaic  action  will  be  more, 
considerable,  and  their  relative  qualities,  as 
it  regards  durability,  will  be  rendered  more 
evident. 

Their  electro-negative  qualities  may  also 
be  ascertained,  by  comparing  the  etteni  of 
the  deflections  of  the  needle,  when  different 
plates  of  sheet  copper,  fee;,  are  pl&oed  oft 
the  voltaic  circuit  with  otllfc*  metals  more 
electro-negative  than  copper—- such  as  gold 
or  silver ;  or  less  so—such  as  zinc,  tin,  fee* 
&c,  or  the  native  yellow  sulphuret  of 
copper  or  iron  may  be  used ;  Mr,  Fox  hav- 
ing discovered  that  they  are  much  more  eleo- . 
tro-negatlve  than  even  gold  or  silver. 
Universal  Screw- Cutting  Machine.     Mr.R. 

Hosking,  Perran  Foundry,  Second  Prize, 

Bronze  Medal,  No.  1. 

In  common  screw-cutting  machines,  if,  at 
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gay  part  of  the  metal  to  be  turned,  the  work 
is  required  to  be  recommenced,  and  the  thread 
to  be  cut  afresh,  the  lathe  must  be  stopped ; 
and  its  motion,  and  consequently  that  of  the 
cutter,  reversed J  till  at  the  commencement 
of  the  thread,  the  motion  must  again  revert 
to  its  former  direction*  To  remedy  this  in- 
convenience, Mr.  Hosking's  apparatus  is 
provided  with  a  slide,  which  can  be  freely 
moved  backward  or  forward  on  the  rest,  as 
may  be  required, "without  the  stoppage  of  the 
lathe;  and  a  cross  slide  which  holds  the  cut- 
ter, by  depressing  the  handle  of  a  tooth  sector 
to  which  it  is  subject,  is  propelled  into  ac- 
tion ;  a  stay,  which  is  also  connected  by  links 
to  the  sector,  is  brought  to  bear  on  the  work 
in  the  lathe,  so  as  to  prevent  any  vibration  t 
a  screw  is  applied  to  the  cutter  for  the  pur- 
pose of  adjustment.  To  the  cross  slide  is 
also  attached  the  segment  of  an  internal 
screw,  which  falls  into  the  index  screw,  and 
is  governed  by  the  tooth  sector:  the  index 
sere*  is  worked  by  a  tooth  wheel,  whidh  is 
put  in  motion  by  another  of  the  same  kind, 
on  the  mandrel  of  the  lathe. 

Self-acting  Gauge  Cock  John  Arthur,  £er- 
rfttt  Foundry,  Third  Prize,  Bronze  Medal, 
Noi  S. 

Stem  Whim  Engine*  Mr.  Jordan,  Bronze 
Medal,  No.  a. 

The  chief  peculiarity  of  this  engine*  eon- 
•ists  in  the  attaching  to  it  an  improved  kib- 
ble indicator,  which  is  capable  of  stopping 
the  engine  at  any  required  time.  This  in- 
strument consists  of  two  bevelled  wheels 
facing  each  other,  which,  by  means  of  a 
solid  and  tubular  axis,  are  made  to  carry 
indices  in  opposite  directions,  over  a  gra- 
duated dial.  Motion  being  communicated 
from  the  crank  axle,  by  a  bevelled  pinion 
engaging  both  wheels,  the  indices  are  readily 
adjusted  to  any  required  depth  ;  and  a  pro- 
vision is  made  for  that,  representing  the 
ascending  kibble,  Co  lift  a  detent,  and  stop 
the  engine  at  the  proper  time.  The  engine 
is  Also  furnished  with  an  ingenious  mode  of 
reversing  its  action!  the  eccentric,  whieh  is 
of  the  usual  construction  (being  at  liberty  to 
move  on  its  axis,  as  in  marine  engines),  in- 
stead ef  being  surrounded  by  a  circular  band, 
Mows  in  a  tang  donble  mortise,  in  which 
rollers  are  placed,  having  the  distance  be- 
tween the  nearest  parts  of  their  surfaces 
exactly  equal  to  the  diameter  of  the  ec- 
centric A  cylindrical  rod,  at  one  end  of 
the  moitise,  serves  as  the  plunger  pole  of  the 
supply  pump ;  and  a  similar  rod  at  the  other 
passes  through  a  guide,  and  works  the  slide 
valve  by  levers:  a  line  passing  through  the 
centre  of  these  rods  is  at  right  angles  to,  and 

the  same  horizontal  line  with  a  line  passing 


through  the  centre  of  the  crank  axle.  It  wflt 
be  seen  by  this  description,  that  When  the 
centres  of  the  eccentric  and  crank  Ihaft  are 
in  a  horizontal  plane,  the  wheel  will  exactly 
fill  the  space  between  the-  rollers ;  but  when 
these  centres  are  in  a  vertical  plane,  only  a 
portion  of  the  space  will  be  filled :  tnis  con* 
trivance  will  allow  the  attendant  to  reverse 
the  action,  without  throwing  the  machinery- 
out  of  gear;  when  this  is  accomplished,  the 
retrograde  motion  of  the  crank  will  imme* 
diately  cause  the  eccentric  to  take  up  a  ne# 
position  oft  the  axis,  and  the  reversed  motion 
will  be  continued. 

Plan  for  Raising  Miners,    Mr.  Michael  Loam, 
Consols.     Ten  Guineas. 

Zto.— Captain  W.   Nicholas,  Wheal  Tfftnv 
nack.    Ten  Guineas. 

Do.— Captain  W.  H.  Richards,  Wheal  Yoi. 
Four  Guineas. 

2>e,— (2)  Richard  Bolitho.    20*. 

Do. — James  Sims.     10$. 

Do.— Captain  W.  Tonkin,    1*.  Qd. 

"  It  is  well  known)  that  the  only  mode  of 
access  to  the  Cornish  Mines,  is  by  a  suite  of 
perpendicular,  or  slightly  inclined  ladders, 
sometimes  uninterrupted;  but  more  generally 
broken,  at  regular  intervals,  by  resting  places 
technically  called  sollers.  The  exertion  of 
ascending  and  descending  these  ladders, 
which,  in  the  deep  mines  necessarily  extend 
to  the  depth  of  from  1200  to  1500  feet,  is 
laborious  and  painful  in  the  extreme,;  and 
often  readers  them  totally  inaccessible  to  the 
scientific  and  curious  inquirer.  The  daily 
recurrence  of  this  fatiguing  exercise  is  at- 
tended with  the  most  pernicious  Conse- 
quences to  the  miner,  tending  materially  to 
impair  his  physical  energies,  to  injure  his 
health,  and  considerably  to  shorten  the 
duration  of  his  life.  These  ladders  being 
unprotected,  and  naturally  liable  to  decay  ; 
miners  are  continually  exposed  te  serious 
and  fatal  accidents,  melancholy  examples  of 
whieh  are  constantly  occurring  ;  ana  if,  to 
-avoid  the  fatigue  of  the  ladders,  they  am 
induced  to  ascend  in  the  buckets,  the  danger 
becomes  still  more  imminent,  on  account  of 
the  obliquity  of  the  shafts.  It  should  also 
be  observed  that  the  practice,  above  referred 
to,  must  necessarily  be  attended  with  consi- 
derable loss  to  the  adventurers.  The  amount 
of  physical  strength,  which  is  expended  in 
ascending  and  descending  the  ladders,  must 
of  consequence  be  subtracted  from  that, 
which  the  miner  ought  to  devote  to  the  in- 
terest of  his  employers;  and  the  result  of 
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his  labours  must  be  proportionably  dimi- 
nished/*— Report  of  Committee. 

Mr.  Loam's  plan,  which  gained  the 
first  prize,  consists  in  attaching  a  rod  by 
a  parallel  motion  to  a  beam  connected 
with  the  moving  power,  and  giving  it  an 
alternating  action  in  a  shaft.  Platforms 
are  affixed  to  the  rod  at  regular  intervals, 
with  corresponding  ones  on  the  shaft, 
the  distance  between  them  being  equal 
to  the  length  of  the  stroke.  It  is  pro- 
posed that  the  men  shall  pass  succes- 
sively from  the  platforms  on  the  rod  to 
those  on  the  shaft,  and  back,  till  they 
are  raised  to  the  surface  jor  lowered  to 
the  bottom.  The  plan  is  described  as 
admitting  of  two  rods  alternating  with 
each  other;  in  which  case  the  men  might 
pass  from  one  rod  to  the  other,  and  a 
laving  of  half  the  time  would  be  effected. 
Sufficient  time  for  allowing  the  men  to 
pass  from  one  platform  to  another  is  pro- 
vided by  an  eccentric  motion  connected 
with  the  moving  power. 

Captain  Nicholson's  plan  is  on  the 
same  principle  as  Mr.  Loam's,  with  two 
rods  working  with  a  reciprocating  motion 
in  a  shaft,  but  without  any  contrivance 
for  allowing  time  to  the  miners  for 
"    changing  their  position. 

Captain  Richards  proposes  to  have  a 
car  attached  to  the  moving  power,  and 
to  work  it  in  a  rack  with  two  cogged 
wheels;  the  platforms  containing  the 
men  being  suspended  in  such  a  manner 
that,  on  the  breaking  of  the  rope  or  chain, 
•     the  action  of  the  cogged  wheels  is  stop- 

•  The  following  calculation  has  been  made 
of  the  amount  of  human  labour,  exp?mle  I  in 
this  fatiguing  exercise;  which  places  its  great  dis- 
advantages in  a  striking  point  of  view.  £  uprose  a 
man  to  weigh  16olbs.;  in  ascending  260  fathoms 
(the  depth  of  the  Consolidated  Mines)  in  one  hour, 
which  is  much  below  the  average  computation,  he 
exerts  a  constant  force  equivalent  to  that  required 
in  raising  4»60lbs.  one  foot  in  a  minute,  or  rather 
more  than  one-eighth  of  a  horse  power;  and  sup- 

Sosing  one-third  of  this  .force  is  expended  in  the 
escent,  since  a  man  could  not  continue  snch  an 
exertion  more  than  4 hours,  one-thiid  of  his  whole 
physical  strength  is  exhausted  in  going  to  and  re- 
turning from  his  work.  There  are  certainly  few 
mines  as  deep  as  the  Consolidated,  and  all  the  men 
do  not  work  in  the  lowest  levels,  but  those  mines 
which  give  any  considerable  employment,  are  ge- 
nerally worked  to  great  depths  :— one-fifth  there- 
fore may  fairly  be  considered  as  -the  average  pro- 
portion of  labour  so  expended.  This  practice  is 
attended  with  seriou*  disadvantages  to  the  miner 
and  adventurer,  who,  according  to  the  system  of 
mining  in  Cornwall,  aie  equally  interested  in  the 
amount  of  work  completed  ;  and  where  a  great 
number  of  men  are  employed,  the  loss  accming  to 
the  latter  must  be  considerable. 


ped,  and  the  car  remains  supported  by 
them  oh  the  rack. 

Full  descriptions  of  these  three  plans, 
illustrated  by  engravings,  are  given  in 
the  Report. 

The  reasons  given  by  the  judges -for 
preferring  the  principle  of  construction 
followed  in  the  plans  of  Mr.  Loam  and 
Captain  'Nicholson,  are  very  good  ;— 

u  We  agree  in  deciding  that  less  dangeF  is 
to  be  apprehended  from  the  passing  of  miners 
from  one  platform  to  another,  than  from  the 
breaking  of  a  rope  or  chain.  We  are  also 
of  opinion  that  a  greater  number  of  men  can 
be  raised  and  lowered  in  a  given  time  by  the 
plan  of  the  balanced  rods,  which  als»  pos- 
sesses the  advantage  of  allowing  the  men  to 
pass  into  the  several  levels  of  the  mine  with- 
out the  stoppage  of  the  apparatus." 

A.  plan,  differing  from  both  of  these, 
was  proposed  by  Mr.  John  Phillips,  of 
Halsetown,  hut  not  laid  in  sufficient  time 
before  the  Committee  to  allow  it  to  com- 
pete for  the  premiums;  but  "on  account 
of  its  simplicity  and  apparent  practica- 
bility, and  with  a  view  to  secure  to  the 
inventor  the  credit  of  the  original  plan, 
the  Committee  were  recommended  by 
the  General  Meeting  to  give  a  short  de- 
scription and  drawings  of  it  in  the  Re- 
port— "  which  they  have  accordingly  done. 

"  Mr.  Phillips  proposes  the  alternating 
action  of  two  rods  in  a  shaft,  to  which  rods 
ladders  are  affixed,  connected  by  chains  to 
cranks  attached  to  the  centres  of  wheels, 
which  may  be  put  in  motion  by  water  or 
steam,  the  chains  working  in  grooved  wheels. 
The  miners  may  pass  from  one  ladder  to  the 
other,  at  the  termination  of  each  stroke  of 
the  rods;  which  will  take  place  when  the 
cranks  have  arrived  at  tbeir  dead  points,  and 
their  motion  consequently  gradually  stops; 
sufficient  time  will  thus  be  afforded  for  their 
changing  their  positions:  by  this  plan  any 
number  of  men  might  ascend  and  descend, 
meet  and  pass  each  other,  without  hindrance. 
Mr.  Phillips  calculates  that  by  his  plan,  men 
may  be  raised  at  the  rate  of  100  fathoms  in 
five  minutes;  that  his  apparatus  need  not 
occupy  a  greater  space  than  4  feet  by  3  feet  in 
the  shaft;  and  that  it  is  equally  applicable 
to  perpendicular  and  underlying  shafts.  He 
also  proposes  the  introduction  of  some  ma- 
chinery, to  provide  a  longer  time  for  the 
stoppage  when  the  cranks  arrive  at  their 
dead  points,  and  to  equalise  their  velocity  in 
the  other  parts  of  their  revolution." 
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Th»  Committee  remark  lhat  "  these 
plans,    though    capable    of    immediate 
adaptation  to  the  Cornish  mines,  are  no 
doubt   susceptible    of  further   improve- 
ments, which  it  is  confidently  hoped  — 
the  attention  of  the  public  being  now 
^' drawn  to  the  subject — will  be  applied  so 
jT«i  eventually  to  supersede  the  present 
'"dangerous  system ;"  and  they  add,  in  a 
note,  that  "  a  premium  of  Ten  Guineas 
is  now  offered  by  J.  H.  Tremayne,  Esq., 

*  for  the  best  available  improvement  on 

*  these  plans." 

.  New  Sun-Dial.    William  Motton.    10*. 
'  Steaming  Apparatus.     Win.  Boaz.    5s. 

For  Models  not  Displaying  Invention. 

Steam- Engine.  John  Mitshell,  First  Prize, 
Bronze  Medal,  or  21. 

Electrifying  Machine.    Thos.  Olive. 

Columbian  Press.     James  Genn. 

For  Naval  Architectural  Improvements. 

Model  of  a  Boat  built  from  Lines.  J.  S. 
Eoys,  First  Prize,  Bronze  Medal. 

New  Plan  for  FUidivg  or  Unfidding  a  Top- 
mast.    Lieut.  Foster. 

Paddle-wheel  for  Relief  of  Backwater.  Joseph 
Beard. 

Portable  Breakwater.  Constantine  Trip- 
conney. 

For  Works  in  the  Fine  Arts. 

Figures  Cast  in  Iron.  Mr.  Nich.  Harvey 
Hayle.  First  Prize,  Bronze  Medal. 
"These  figures,  representing  a  Grecian 
and  a  Roman  warrior,  elicited  universal 
admiration,  and  were  generally  allowed  to 
rivaHn  their  execution  some  of  the  best  pro- 
ductions of  the  Continent.'* 

,     Series  of  Drawings  of  a  Gas- Apparatus.    Mr- 
Gilbert. 

"These  drawings  represent  an  apparatus 
for  the  manufacture  of  gas  from  resin,  with 
the  improvements  proposed  by  Mr.  Gilbert; 
which  he  states  have  been  partly  adopted  in 
Flanders,  and  raised  the  supply  of  gas  from  " 
the  same  quantity  of  resin,  from  800  to 
1,400  cubic  feet.  The  m*dal  was  awarded 
for  the  drawings  only,  which  are  executed  in 
aa  admirable  style,  and  deserve  the  highest 
commendation." 
Thirty  others. 

Natural  History  Specimens. 

Three  prizes. 
Fancy  Work. 

Thirteen. 
Miscellaneous. 
•    Four. 

Besides  the   inventions  and  improve- 


ments included  in  this  prize  list,  there 
were  some  others  of  not  inferior  value 
brought  under  the  attention  of  the  So- 
ciety at  their  last  Annual  Meeting,  with- 
out any  view  to  competition.  Amongst 
these  we  may  mention  Mr.  Fox's  Dipping- 
Needle  Deflector,  the  account  of  which 
we  transferred  to  our  pages  some  weeks 
hack;  Messrs.  Petherick  and  West's, 
New  Boler  (noticed  in  Mech.  Mag., 
p.  64,  present  volume);  and  the  im- 
portant improvement  in  blasting,  de- 
scribed in  the  following  passage  of  the 
Committee's  Report : — 

«•  Those  who  are  conversant  with  mining 
operations,  are  also  aware,  that  the  present 
mode  of  blasting  rocks  has  long  been  consi- 
dered, by  the  best  practical  judges,  to  be  ob- 
jectionable;  and  the  attention  of  some  emi- 
nent scientific  individuals  has  been  directed 
to  the  subject,  with  a  view  to  discover  some 
more  sure  and  effectual  method.  That,  now 
generally  adopted,  is  to  bore  the  rock  to  be 
removed  to  a  sufficient  depth  ;  and  the  charge 
being  applied,  a  quantity  of  clay,  or  pounded 
stone,  is  superposed,  and  beaten  down  very 
firmly  upon  it,  through  which  the  reed  or  fuse 
is  inserted:  this  process  is  called  tamping, 
which  occupies  a  considerable  portion  of 
time  and  labour,  and  is  not  unfrequently  at- 
tended with  serious  accidents,  in  consequence 
of  the  premature  ignition  of  the  powder  dur- 
ing the  operation.  During  the  last  year,  a 
premium  was  offered  by  the  respected  Presu 
dent  of  this  Society,  Sir  Charles  Lemon,  and 
R.  W.  Fox,  Esq.,  for  the  best  series  of  expe- 
riments, tending  to  prove,  how  these  dangers 
may  be  most  effectually  and  economically 
guarded  against;  and  although  no  plans 
weielaid  before  the  Committee  at  the  time 
specified  by  them,  experiments  have  been 
made  by  some  individuals,  both  in  the 
neigbourhood  of  Penryn,  and  at  Tintagel 
near  Camel  ford,  in  a  manner  satisfac- 
tory to  well  known  practical  miners;  and 
which  will,  it  is  hoped,  be  fully  matured 
previously  to  the  next  exhibition.  The  pro- 
posed method  is,  to  place  over  the  charge  a 
metallic  disc  closely  fitted  to  the  hole,  which 
is  then  filled  with  loose  sand.  The  disc, 
being  bored  for  the  purpose  of  admitting 
the  fuse,  presses  against  the  whole  surface  of 
the  sand;  which,  forming  systems  of  arches, 
offers  such  |  owerlul  resistance  to  the  pow- 
der,  as  greatly  to  increase  its  explosive  force. 
The  firmest  and  hardest  rocks  have  been 
blasted  by  this  method,  which,  by  the  ex- 
periments made  at  Tintagel,  by  Mr.  E.  J. 
Jeffray,  has  been  found  to  effect  a  saving  of 
one -fifth  of  the  time  and  labour,  required 
under  the  present  system  ;  while  the  dangers 
attendant  on  tamping  are  wholly  obviated." 
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ARCANA  Or  SCtfcNCB  «m  1834. 

Tins  new  volume  of  our  scientific  An- 
nual Register*  presents  no  novelty  in  its 
plan  calling  for  particular  remark:  in 
every  feature  it  is  the  very  "  counterfeit 
presentment"  of  its  brother  of  last  year 
— the  freshness  of  its  information,  of 
course,  excepted.  If  any  thing,  we  think 
a  little  more  attention  is  paid,  and  much 
more  room  given,  to  the  mechanical  de- 
partment than  before.  About  ninety 
pages  are  devoted  to  it,  a  number  which, 
if  our  recollection  serves  aright,  is  consi- 
derably above  the  usual  average ;  and 
Ibis,  so  far,  is  certainly  an  improvement. 

The  editor's  principal  sources  for  his 
information,  in  this  division,  have  been, 
as  usual,  our  own  pages;  and,  aftet 
them,  the  columns  of  the  Repertory  of 
Arts,  the  Athenteum,  and  the  Printing 
Machine.  The  extracts  from  the  last 
almost  exclusively  relate  to  continental 
matters  of  science,  the  only  domestic 
article  taken  from  it  being  an  account  of 
the  visit  of  divers  "  illustrious  foreigners'* 
to  that  more  foreign  than  English  curi- 
osity, the  Thames  Tunnel.  From  the 
Mechanics'  Magazine  the  extracts  are 
numerous  and  long,  as  may  be  conjec- 
tured from  the  very  titles  of  ihe  princi- 
pal articles  in  this  division,  as  referred  to 
in  the  Preface ;— to  wit,  Double  Steam* 
vessel  in  America;  Hancock's  New 
Steam-carriage,  "  Era ;"  New  Mode  of 
Illuminating  Lighthouses:  Erection  of 
the  Duke  of  York's  Column  ;  Herschel's 
Improved  Reflecting  Telescopes;  Bir- 
mingham Town-hall  and  its  Organ ; 
Railways  in  America;  Babbage's  Calcu- 
lating Machinery ;  Depth  of  Mines ; 
Improvements  in  Steam  -  Navigation, 
Steam-Carriages,  and  Railways;  Dublin 
and  Kingstown  Railway ;  and  Reports  of 
the  Annual  Meetings  of  the  British  Asso* 
ciation  for  the  Advancement  of  Science, 
and  the  Society  of  Arts. 

With  some  difficulty  we  have  contrived 
to  select  a  "  taste  of  the  quality"  of  the 
Arcana,  from  this  section,  which  may 
probably  be  new  to  our  readers.  If  all 
things  were  improved,  like  East  India 
Madeira,  by  a  roundabout  voyage,  the 

*  Arcana  of  Science  and  Art,  or  an  Annual  Re- 
ttftter  «f  Usefal  Inventions  and  Improvements, 
|>itc«verie»  and  New  Facta,  in  Mechanic*,  Che- 
mistry, Natural  History,  and  Social  Economy. 
Eighth  fear.   London,  1835.  Limblrd.  8vo.  pp.  315. 


Article  we  are  about  to  qu6t«  ought  to  be 
peculiarly  rich  and  racy,  since  it  is  trans- 
ferred to  our  pages  from  those  of  tire 
Arcana  of  Science,  at  which  it  arrived 
by  way  of  »«The  Printing  Machine/* 
from  the  original  vintage  of  the  "  Expo- 
sition des  Produits  de  V  Industrie  Fr<M» 
caise,  en  1834." 


"  Daring  the  last  thirty  years,  the 
faoture  of  bronzes  has  acquired  considerable 
importance  in  France ;  and  as  this  brands 
of  industry  owes  the  impulse  it  has  received 
to  the  good  taste  of  the  French  artists,  it  has 
had  no  competition  to  encounter  in  foreign' 
markets.  The  principal  seat  of  the  manu- 
facture is  at  Paris,  where  so  many  as  260 
bouses  are  exclusively  engaged  in  the  manu* 
facture  of  every  description  of  articles  in 
bronze.  The  number  of  workmen  is  esti- 
mated at  5,000 ;  and  if  we  add  to  them  the 
gilders,  who  form  a  distinct  body,  the  num- 
ber of  persons,  masters  and  workmen,  who 
find  in  the  bronze  manufacture  a  steady  and 
lucrative  occupation,  will  amount  to  nearly 
6,000.  The  manufacture  is  estimated  to 
produce  annually  the  sum  of  about  800,000/., 
of  which,  from  400,000*.  to  500,000/.  is  the 
value  of  articles  sold  in  France,  and  from 
280,000/.  to  320,000/.,  the  price  of  articles 
exported  to  foreign  countries.  At  Paris, 
there  are  made  every  year  15,000  bronze 
clocks,  40,000  pairs  of  candlesticks,  3,000 
pairs  of  candelabras,  and  100  surtouts  de 
table*  It  would  be  desirable  to  include  in 
this  enumeration  the  glass  covers  for  the 
clocks,  lamps,  &c.  Sec.  The  number  of 
glass  cases  annually  required  for  such  pur- 
poses is  estimated  at  60,000.  For.  some 
time  past,  the  use  of  bronze  in  the  manu- 
facture of  chandeliers  and  lamps  has  become 
very  common,  and  the  employment  of  the 
article  is  daily  becoming  more  extensive, 
both  for  ornament  and  use.  Tile  division  of 
labour  is  now  established  on  a  large  scale 
in  this  branch  of  manufacture;  and  many 
founders  employ  a  large  number  of  workmen 
in  making  one  particular  part  of  an  article. 
The  importance  of  the  manufacture  of  articles 
of  luxury  in  bronze,  tome  beautiful  specimens 
of  which  appeared  in  the  great  exhibition  of 
French  machinery  and  manufacture  at  Pari*, 
a  few  months  since,  cannot  be  estimated  with 
so  much  precision  as  that  of  the  bronzes  of 
commerce,  as  it  depends  on  particular  cir- 
cumstances, which  do  not  act  with  regularity.. 
The  following  statement  is  given  id  reference 
to  the  bronze  manufactures  of  Paris  alone:— 


•  By  this  we  understand  large  ornamental  vases 
for  holdina  flowers,  which  are  placed  in  the  centre 
of  the  table  at  large  dinner  parties. 


Digitized  by 


Googk 


nooKifimism'  ixpmtbd  littmiko^tool.  2  It 

1M*°  docks,  at  the  averag*  price  tion  of  gas  would  amount  to  840,000  cubic 

46%K?paiv;;rcVa-d»«tici;;u-i(i;::. *fi!5  feet >  an#d. taki?*  fiv«  ho™r %aft8ft^ 

3,«oo  pairs  of  candelabra*,  at  8/.  ..      84  00«  average  time  of  burning,  we  have  4,200,000 

100  surtouta  de  table,  at  60/ 6.000  cubic  feet  of  gas  as  the  daily  average  con- 

oo.OOO  glass  covers,  at  6s 24,000  sumption.         *         *         *         For  the  totat 

1^^."^^?^::::::::::::  £.«!  annual  suppJy  °f p» to  the  metropolis,  there 

Articles  of  luxury « *•     80.000  are  required  200,000    chaldrons    of    coal, 

yielding  2,400,000,000    cubic  feet  of  gas; 

£428,000  the  gas  weigrhing  75,000,000  lbs.     The  light 

"  Since  the  founders  have  employed,  in  the  thus  produced  is  equal  to  160,000,000  lbs.  of 

manufacture  of  ornamental  bronzes,  one- third  mould  candles,  of  six  to  the  pound ;  the  bulk 

of  zinc,  the  cost  of  which  is  less  than  that  of  of  the  coal  is   equal  to   10,800,000   cubic 

copper,  the  price  of  £he  material,  and  conse-  feet,  or  400,000  cubic  yards ;  or  to  a  cube  of 

quently  of  the  article  manufactured  from  it,  222  feet  in  the  side,  or  of  74  yards.*' 

has  been  reduced,  and  the  demand  has  in-  The  remaining' portions  of  the  volume 

creased  in  proportion."  are  occupied  by  matter  of  the  usual  ca- 

All  this  proves,  at  any  rate,  that  the  libre,  and  the  Scientific  Obituary  is  as 

Frenchmen  of  the  present  day  are  not  brief  as  ever.     The  illustrations  for  the 

likely  to  be  found  wanting  in  brass;  a  first  time,  we  believe,  are  all  wood-cuts, 

commodity  in  which  few  would  expect  and  all  taken  from  "The  Mirror,"  except 

them  to  be  deficient.     Other  nations  may  one  or  two  (including  the  frontispiece, 

possess  quantum  suff.  of  the  raw  mate-  "  Buckingham    Palace    Gates")   which 

rial,  but  it  requires  "  the  good  taste  of  have,  since  the  appearance  of  the  Ar- 

the  French  artists"  to  set  it  off  to  the  best  cana,  been  transferred  to  the  Mirror, 

advantage!    Joking  apart,  the  details  of  » 

their  progress  in  bronzing  are  not  unin-  bookbinders'  improved  lettering* 

teresting,  and  the  whole  statement  well  tool. 

deserves  the  consideration   of  our  own  Sir, — Just  two  years  since  I  suggested 

manufacturers.     If  the  men  of  Birming-  an  improvement  in  bookbinders'  lettering 

ham   were   once  fairly    put  "on   their  apparatus,  which  I  described  in  No.  511 

metal"  by  being  made   fully  aware  of  of  your  Magazine  (vide  vol.  xix.  p.  120). 

the  advantages  of  the  trade,  we  doubt  Since  that  time  my  suggestion  has  been 

not  that  they  would  soon  try  on  a  little  successfully  acted  upon,  and  the  appa- 

u  competition  in  foreign  markets"  with  ratus  has  been  brought  into  very  general 

their  Parisian  brethren.  use. 

Under  the  head  «  Chemistry,"  there  The  accompanying  sketch,  fig.  1  re- 
are  a  variety  of  curious  particulars  on  the  presents  the  improved  lettering-tool,  as 
subject  of  the  quality  of  gas  supplied  to  £ ls  manufactured  by  Messrs.  beare  and 
the  metropolis,  from  a  Lecture  by  Pro-  9°'  ?ate  *"»)»  High  Holborn.  big .2, 
fessor  Brande.  It  will  be  seen  that  the  }s  a  *?<*  view  of  the  apparatus,  with  the 
quantities  stated,  from  the  partly  con-  lettering  for  a  justly  celebrated  work  set 
jectural  manner  in  which  the  data  have  UP  '>  spaces  are  introduced  at  either  end 
been  obtained,  can  only  be  approximative  *°  br\nff  the  wordf.  ""<>  tue  middle  of 
to  the  truth  tne  cna8e>  perpendicular  to  the  handle, 

"  Mr.  Brande  estimated   the  number   of  whicu  is  essential  to  good  working.    The 

retorts  worked  by  the  above-mentioned  com-  hand-chase  is  of  brass,  and  for  the  pur- 

pany  (the  Chartered)  at  750;  and,  assuming  pose  of  accommodating  letters  of  differ- 

them  to  be  about  one- fourth  of  the  number  ent  sizes,  a  moveable  partition  a  moves 

employed  ia  London,  the  whole  amount  will  backward  and  forward  by  means  of  the 

be  3,000  retorts,  of  about  15  cwt.  each;  so  front  screw  b;  so  that  the  same  chase 

that  the  cast  iron  thus  employed,  to  say  no-  serves  for  several   sizes  of  letters,   and 

thing  of  the  enormous  amount  in  pipes  and  ejtner  single   or   double  line  letterings 

other  apparatus,  amounts  to  2,240  tons.  The  /|f  |hrall)   can   be  get             When  lhe 

total  stowage  for  gas,  in  the  gasometers  of  ^um  m     laced    th              Wrewed  by 

the  chartered  company,   Mr.   Brande    esti-  *i„\%tanina,  .£*  ani]e„„;„  „      ti  ~  i~,.    « 

mated  at  820,000  cubic  feet ;  or,  for  Loa-  tighteninglhe  end  screw  c.     The  letters 

don,  3,280  000  cubic  feet.    He  said  that  the  are  cut  on  lhe  l0P  of  brass  blocks  similar 

number  of  burners  supplied  by  this  company  to  l)'Pe  5  a  set  of  letters  consists  of  about 

amounted  to  about  42,000 ;  or,  for  the  whole  ninety  pieces,  and  costs  two  guineas ;  the 

of  London,  to  168,000;  and,  estimating  the  hand  chase  costs  10*.  ©U 

consumption  of  each  burner  at  five  cubic  By   the  use  of  this  convenient    and 

feet  per  hour,  the  average  hourly  consump-  economical  apparatus*  a  more  even  and 
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uniform  appearance  is  given  to  the  let- 
tering, with  much  less  trouble  than  let- 
terings in  the  usual  manner.  The  let- 
ters can  he  looked  out  and  set  up  in 
nearly  the  same  time  that  the  present 


letters  can  he  gathered,  and  the  whola 
title  is  worked  off  in  the  same  time  that 
a  single  letter  would  occupy. 

When   this  apparatus    is    employed, 
the  cutting  of  expensive  pallets  (which 


are  afterwards  useless)  for  large  sets  of 
hooks,  is  rendered  unnecessary,  as  these 
letters  can  be  set  up  and  form  the  re- 
quired pallet,  and  afterwards  be  trans- 
posed to  suit  other  similar  purposes. 

This  mode  of    working  letterings  is 
highly  advantageous ;  it  saves  lime,  la- 


hour,  and  expense,  and  ensures  a  neat- 
ness and  uniformity  of  workmanship,  noV 
otherwise  attainable.  .    ^ 

I  remain,  Sir,  -vn 

Yours  respectfully,  .  ;•  :■  >. 

William  B\bbei*vyz>.- 
London,  June  0, 1835. 
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A  BILtj  INTITULED  AN  ACT  TO  AMEND 
THE  LAW"  TOUCHING  LETTERS  PATENT 
FOR  INVENTIONS. 

(Presented  by  the  Lord  Brougham  and  Faux.) 

I.  Whereas  it  is  expedient  to  make  certain 
additions  to  and  alterations  in  the  present  law, 
touching  letters  patent  granted  to  authors 
of  inventions,  as  well  for  the  better  protect- 
ing of  them  in  the  rights  intended  to  be  se- 
cured by  such  letters  patent,  as  for  the  more 
ample  benefit  of  the  public  from  the  same  : 
be  it  enacted  by  the  King's  most  excellent 
Majesty,  by  and  with  the  advice  and  consent 
of  the  Lords,  spiritual  and  temporal,  and 
Commons,  in  this  present  Parliament  assem- 
bled, and  by  the  authority  of  the  same,  that 
any  person  who  hath  obtained  or  who  shall 
hereafter  obtain  letters  patent,  for  the  sole 
vending  or  using  of  any  invention,  may*  if 
be  think  fit,  within  two  years  from  and  after 
the  enrolment  of  his 'specification,  enter  with 
the  secretary  of  patents,  having  first  obtained 
the  leave  of  his  Majesty's  Attorney  General, 
or  Solicitor  General  in  case  there  be  no 
Attorney  General,  certified  by  his  fiat  and 
signature,  a  disclaimer  of  any  part  of  his 
said  specification,  stating  the  reason  of  such 
disclaimer;  and  such  disclaimer  shall  be 
filed  by  the  said  secretary  of  patents,  and 
by  him  notified  three  tjjnes  in  the  London 
Gazette,  in  three  successive  weeks  next  after 
receiving  the  same,  and  also  in  two  morning 
and  two  evening  newspapers  published  in 
London,  once  in  each  such  successive  weeks  ; 
and  such  London  Gazettes  shall  be  received 
in  evidence  of  the  disclaimer,  and  of  the 
Attorney  General's  or  Solicitor  General's 
assent  thereto,  in  all  courts  whatever,  and 
shall  be  conclusive  evidence  thereof;  and  no 
part  ef  the  residue  of  such  specification,  or 
of  the  letters  patent  in  respect  of  the  right 
Jo  the  sole  using  and  vending  the  invention 
set  forth  in  such  residue,  shall  be  deemed  er 
held  to  be  void  by  reason  of  the  error,  or 
want  of  originality,  or  other  matter  touching 
or  connected  with  the  parts  so  disclaimed  as 
aforesaid :  provided  always,  that  the  secre- 
tary of  patents  shall  be,  and  he  is  hereby 
required  to  make  such  publication  as  afore- 
said ;  and  if  he  neglect  to  advertise  in  the 
London  Gazette  as  aforesaid,  he  shall  be 
liable  to  forfeit  and  pay  the  sum  of  500/. 
for  each  such  neglect,  to  be  recovered  by  ac- 
tion of  debt,  bill,  plaint,  or  information  in 
any  of  his  Majesty's  Courts  of  Record  at 
Westminster,  one  half  to  his  Majesty,  his 
heirs,  and  successors,  and  the  other  half  to 
any  person  suing  for  the  same ;  and  for  any 
neglect  in  advertising  in  the  other  London 
newspapers,  he  shall  pay  and  forfeit  50/.,  to 
be  sued  for  and  recovered,  and  applied  in  the 
like  manner. 


II.  And  be  it  enacted,  that  any  person 
having  obtained  heretofore,  or  who  shall 
hereafter  obtain,  such  letters  patent  as  afore- 
said, may,  within  six  calendar  months  after 
enrolling  his  specification,  cause  to  be  in- 
serted three  times  in  each  of  three  morning 
and  three  evening  papers  published  in  Lon- 
don, and  three  times  in  eacji  of  two  news- 
papers published  in  the  town  in  which,  or 
nearest  to  which,  he  carries  on  the  manufac- 
ture of  his  invention  mentioned  in  such 
letters  patent,  or  if  no  newspaper  shall  be 
published  in  such  town,  then  in  two  news- 
papers published  in  the  county  wherein  he  so 
manufactures,  or  the  next  adjoining  oounty, 
and  if  he  carries  on  no  manufacture  then  in 
the  town  in  which,  or  nearest  to  which,  or 
the  county  in  which,  or  near  to  which,  he 
resides;  a  particular  statement  of  the  nature 
of  his  invention,  with  reference  to  some  place 
in  London,  and  also  to  some  place  in  the 
said  town,  to  be  specified  in  the  advertise- 
ments aforesaid,  where  the  drawings  illustra- 
tive of  the  same  may  be  seen,  and  where  also 
a  working  model  of  the  invention  may  be 
seen,  which  drawings  and  models  shall  re- 
main at  such  place  from  the  date  of  the  first 
advertisement  till  one  calendar  month  after 
the  last  advertisement  aforsaid ;  and  upon 
proof  of  such  advertisements,  and  of  such 
drawing  and  model  being  so  as  aforesaid, 
deposited  for  the  time  aforesaid,  if  any  action 
or  suit  shall  be  commenced,'  more  than  18 
calendar  months  after  the  enrolment  of  the 
specification,  to  set  aside  such  letters  patent, 
or  if  any  action  or  suit  shall  be  brought 
against  any  person  for  infringement  of  such 
letters  patent,  or  for  an  account  in  respect 
thereof,  in  respect  of  any  thing  done  ufter 
18  months  from  the  enrolment  of  the  speci- 
fication, no  evidence  shall  be  received  that 
any  other  person  than  such  patentee,  had 
made  or  used  his  invention  or  any  part 
thereof,  at  or  before  the  date  of  the  patent, 
but  a  verdict  shall  pas?  at  law,  or  decree  or 
order  shall  be  made  in  equity,  as  if  no  other 
person  than  the  patentee  had  ever  used  or 
sold  the  same  at  such  date  as  aforesaid. 

III.  And  be  it  enacted,  that  if  any  action 
at  law  or  any  suit  in  equity  shall  be  brought 
for  an  account  in  respect  of  any  alleged  in* 
fringement  of  such  letters  patent,  heretofore 
or  hereafter  granted,  or  any  scire  facias  to 
repeal  such  letters  patent,  and  if  a  verdict 
shall  pass  for  the  patentee,  or  if  a  final  de- 
cree or  decretal  order  shall  be  made  for  him, 
upon  the  merits  of  the  suit,  it  shall  be  lawful 
for  the  judge,  before  whom  such  action  shall 
be  tried,  to  certify  on  the  back  of  the  record, 
or  the  judge  who  shall  make  such  decree  or 
order,  to  give  a  certificate  under  his  hand, 
that  the  validity  Of  the  patent  came  in  ques- 
tion before  him,  which  record  or  certificate 
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feeing  given  ia  evidence  in  any  other  suit' or 
action  whatever  touching  such  patent,  if  a 
verdict  shall  pass,  or  decree  or  decretal  order 
he  made,  in  favour  of  such  patentee,  he  shall 
receive  treble  costs  in  such  suit  or  actiou, 
to  be  taxed  at  three  times  the  taxed  costs* 
unless  the  judge  making  such  second  or  other 
decree  or  order,  or  trying  such  second  or 
Other  action,  snail  certify  that  he  ought  not 
to  havg  such  treble  costs. 

IV.  And  be  it  further  enacted,  that  if 
any  person  who  now  hath  or  shall  hereafter 
obtain  any  letters  patent  as  aforesaid,  shall 
Advertise  in  the  London  Gazette  three  times, 
and  i*. three  London  papers  and  three  coun- 
try papers  as  aforesaid,  that  be  intends  to 
apply  to  his  Majesty  in  Council  for  a  pro- 
longation of  his  term  of  sole  using  and  vend* 
ing  his  invention,  and  shall  petition  his  Ma- 
jesty in  Council  to  that  effect,  it  shall  be 
lawful  for  any  person  to  enter  a  caveat  at 
the  council-office;  and  if  his  Majesty  shall 
refer  the  consideration  of  such  petition  to 
the  judicial  committee  of  the  Privy  Council, 
And  notice  beiog  given  to  any  person  or  per- 
sons who  shall  have  entered  such  caveats, 
the  petitioner  shall  be  heard  by  his  counsel 
And  witnesses  to  prove  his  case,  and  the  per- 
sons entering  caveats  shall  likewise  be  heard 
by  their  counsel  and  witnesses,  such  counsel 
not  exceeding  three,  if  there  be  more  parties 
than  one,  and  two  if  there  be  but  one  party 
entering  a  caveat:  whereupon,  and  upon 
bearing  and  inquiring  of  the  whole  matter 
According  to  law,  the  judicial  committee 
may  report  to  his  Majesty  that  a  further  ex- 
tension of  the  term  in  the  said  letters  patent 
should  be  granted,  not  exceeding  seven  years. 
And  his  Majesty  is  hereby  authorised  and 
empowered,  if  he  shall  think  fit,  to  grant 
new  letters  patent  for  the  said  invention, 
for  a  term  not  exceeding  seven  years  after 
the  expiration  of  the  first  term,  any  law, 
custom,  or  usage  to  the  contrary  in  anywise 
notwithstanding. 

■  V.  And  be  it  further  enacted,  that  any 
person  purchasing  from  another  the  property 
of  and  in  any  invention  by  him  made,  may 
Afterwards  obtain  in  his  own  name  letters 
patent  in  like  manner  as  he  might  have 
4one  in  case  he  had  been  himself  the  in* 
▼enter,  and  shall  have  and  enjoy  all  privi- 
leges and  rights,  in  courts  of  law,  and  equity, 
and  elsewhere,  which  the  inventor  himself 
anight  have  had  in  case  he  had  obtained  such 
letters  patent.  Provided  always,  that  such 
purchase  shall  be  stated  in  the  specification 
to  be  enrolled,  and  also  that  such  purchaser 
shall  produce  before  the  Attorney  General 
or  Solicitor  General,  before  obtaining  such 
letters  patent,  the  deed  or  agreement  of  pur. 
chase.  Provided  further,  that,  in  any  suit 
fir  Action  touching  such  letters patent  brought 


hy  or  against  such  pujufcaser,  all  efidtnet 
which  would  baye  been  admissible  against 
such  inventor  if  he  had  obtained  such  letters 
patent,  and  been  a  party  to  such  suit  or  ac- 
tion, shall  be  admissible  .against  such  pur- 
chaser, aud  that  the  inventor  shall  not  him- 
self be  an  admissible  witness  in  behalf  e| 
such  purchaser  in  any  such  action  or  suit, 
And  provided  further,  that,  whatever  mattec. 
or  thing  would  nave  made  such  letters  patent 
void  or  voidable  in  case  such  inventor  bad 
obtained  such  letters  patent,  shall,  if  proved, 
in  any  suit  or  action  by  or  against  such  pur- 
chaser, also  make  his  letters  patent  void  or 
voidable. 

•  VI.  And  be  it  further  enacted,  that  in  all 
suits  and  actions,  and  for  all  purposes  what- 
ever, the  day  of  presenting  a  petition  for 
such  letters  patent  shall  be  deemed  and  taken 
to  be  the  date  of  the  granting  such  letters 
patent,  and  the  grant  shall  have  effect  from, 
the  date  of  such  petition,  from  and  after  the 
enrolment  of  the  specification,  or  the  per-: 
formanoe  of  any  other  condition  in  such  let-* 
ters  patent  contained. 

VII.  And  be  it  further  enacted,  that  his 
Majesty's  Attorney  General,  or  Solicitor 
General  in  case  there  be  no  Attorney  Ge- 
neral, shall  and  may  require  the  person  up? 
plying  for  any  such  letters  patent  to  alter 
the  title  thereof,  and  the  statement  of  the 
invention  in  such  title,  so  as  to  make  it  de- 
scribe more  particularly  and  more  correctly 
his  invention  according  to  the  true  nature 
thereof. 

VIII.  And  be  it  further  enacted,  that  it 
shall  be  lawful  for  any  person  obtaining  suqb 
letters  patent  to  sell  or  transfer  to  any  num- 
ber of  persons  the  right  solely  to  use  and 
vend  his  invention,  or  may  grant  licence  to 
use  and  vend  the  same  to  any  number  of 
persons  in  the  same  or  in  several  instruments 
of  licence,  any  law,  custom,  or  usage  to  the 
contrary  in  anywise  notwithstanding.  * 

IX.  And  be  it  enacted,  that,  in  any  action 
brought  against  any  person  for  infringing 
any  letters  patent,  the  defendant,  on  pleading 
the  general  issue,  shall  give  to  the  plaintiff, 
and  in  any  scire  facias  to  repeal  such  letters 
patent,  the  plaintiff  shall  file  with  his  declar 
ration  a  notice  of  any  objections  on  which 
he  means  to  rely  at  the  trial  of  such  action, 
and  no  objection  shall  be  allowed  to  be  made 
in  behalf  of  such  defendant  or  plaintiff  re« 
speotively  at  such  trial,  unless  he  prove  ser- 
vice of  such  notice  of  objection  upon  plain? 
tiff  or  defendant  respectively  twenty-one  days 
at  least  before  such  trial:  provided  always 
that  it  shall  and  may  be  lawful  for  any 
Judge  at  Chambers,  on  summons  served  by 
such  defendant  or  plaintiff  on  such  plainly 
or  defendant  respectively,  to  show  cause  whjr 
he  should  not  be  allowed  to  offer  other  otyfft- 
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tie**  whereof  notiee  bath  not  been  given  as 
aforesaid  to  give  leave  to  offer  such  objec- 
tion, en  such  terms  as  to  such  Judge  shall 
seem  fit. 

X.  And  be  it  enacted,  that,  if  any  person 
shall  write,  paint,  or  print,  or  carve,  or  en- 
grave, upon  any  thing  made  or  sold  by  him, 
the  name  of  any  other  person  who  bath  or 
snail  have  obtained  letters  patent,  for  the 
sjole  making  and  vending  of  such  thing, 
without  leave  in  writing  of  such  patentee; 
er,  if  any  person  shall  upon  such  thing,  not 
having  been  purchased  from  the  patentee  or 
some  person  who  purchased  it  from  such  pa- 
tentee, or  by  leave  in  writing  of  such  pa- 
tentee, write,  paint,  print,  carve,  or  engrave . 
the  word  "  Patent,"  the  words  "  Letters 
Patent, ''  or  the  words  «  By  the  King's  Pa- 
tent," or  any  words  of  the  like  kind,  mean- 
ing, or  import,  he  shall,  for  every  such  of- 
fence, be  liable  to  a  penalty  of  60J.,  to  be 
recovered  by  action  of  debt,  bill,  plaint,  or 
information  in  any  of  his  Majesty's  Courts 
of  Record  at  Weetmimter,  one-half  to  his 
Majesty,  his  heirs  and  successors,  and  the 
ether  to  any  person  who  shall  sue  for  the 
same. 

[We  shall  reserve  the  statement  of  our  objec- 
tions to  this  Bill  till  next  week.  No  harm  can 
result  from  this  delay,  as  from  the  late  period  of 
the  year  at  which  the  Bill  has  been  brought  for- 
ward, it  is  not  possible  that  it  can  be  carried 
through  this  session,  even  were  it  unopposed,  and 
perfectly  unexceptionable.— Ed.  M.  M.J 

AMERICAN    MANUFACTURE   OF   AXES. 

(Extract  of  a    Letter   from    the   New  •  England 

Parmer.] 

"  Being  lately  at  Douglas,  Mass.,  I  was 
invited  by  my  friend,  Griffin  Clark,  Esq.,  of 
that  place,  to  visit  the  manufactory  of  axes, 
belonging  to  Messrs.  Hunt  and  Co.  At  this 
establishment,  about  500  axes  and  hatchets 
are  manufactured  in  a  day,  of  all  descrip- 
tions, and  of  the  most  beautiful  and  perfect 
workmanship,  and  chiefly  by  a  new  mode. 
Besides  adzes,  and  a  variety  of  other  species 
of  edge  tools,  I  noticed  the  Pittsburg  broad- 
axe  ;  it  is  not  deep,  but  the  broadest  of  all 
I  have  ever  seen;  the  edge  straight,  and 
about  sixteen  inches  in  its  width ;  its  form 
resembles  the  ship-carpenter's  axe.  The 
Kentucky  axes  differ  from  our  chopping 
axes,  only  in  being  heavier,  and  having  a 
very  long  bit.  The  chopping  axes,  and  all 
Of  a  larger  size,  are  formed  in  the  usual  way, 
by  doubling  the  iron ;  but  all  of  the  smaller 
description  are  formed  by  a  uew  and  more 
expeditious  mode.  Bars  of  cold  iron,  about 
an  inch  thick  and  four  inches  wide,  more  or 
less,  according  to  the  size  of  the  intended 
axe,  or  hatchet,  are  cut  into  suitable  lengths 
with  ponderous  shears. 

These  pieces  being   cast   into  the  forge 


and  brought  to  the  required  heat,  are  cleft 
at  one  end,  and  into  this  cleft  a  tongue  of 
cast  steel  is  inserted;  then  being  again 
heated,  the  complete  union  of  the  iron  and 
steel  is  effected  with  the  hammer.  These 
being  subjected  anew  to  the  lire,  are  laid  on 
edge  in  a  mould,  and  a  single  and  powerful 
blow,  or  pressure  of  an  engine,  completes 
the  profile  of  the  small  broad  axe  or  hatchet, 
and  this  blow  being  repeated  a  second  time, 
renders  the  outline  still  more  perfect.  They 
are  next  transferred  to  another  engine,  fur* 
nished  with  a  die :  in  this  the  axe  is  laid, 
and  a  heavy  weight  of  iron,  similar  to  those 
used  in  driving  piles,  being  drawn  up  sud- 
denly by  water  power,  completes  the  form  of 
the  axe  by  its  falL 

"  Another  engine  is  about  going  into  use, 
which  will  give  to  the  rough  and  oblong  sec- 
tion of  a  bar  of  iron  the  form  of  a  perfect 
and  beautiful  axe  or  hatchet  at  a  single  and 
instantaneous  operation.  Thus  are  these  in- 
struments formed ;  but  the  eye  for  the  inser- 
tion of  the  handle  is  made  by  boring  through 
the  cold  and  solid  iron.  The  axe  being  fixed 
in  a  firm  position  above,  a  vertical  drill  of 
species  of  auger  perforates  them  from  below. 
This  auger  has  a  threefold  motion.  First,  a 
revolving  motion  on  its  own  centre.  Second, 
it  moves  in  an  orbit,  which  is  that  of  a  very 
eccentric  ellipsis,  corresponding  with  the 
form  of  the  eye.  Third,  a  vertical  or  up- 
ward motion  at  intervals ;  and  at  each  time 
it  has  completed  a  revolution  in  its  orbit 

"An  axe  is  bored  in  about  twenty  minutes  ; 
and  one  man  will  attend  to  twenty- five  augers 
or  axes  ;  and  another  man  is  sufficient  to 
sharpen  the  drills  or  instruments  for  the 
same. 

"  Respectfully,  your  friend  and  obedient 
servant, 

W.  K." 


NOTES  AND  NOTICES.  , 

Balloon  Exeurewn  Ertraorimary.— The  New 
York  Journal  of  Commerce,  of  lae  27th,  states, 
that,  "  on  the  afternoon  of  Wednesday,  the  6th 
inst.,  Mr.  Clayton,  a  volunteer  aeronaut  in  the 
West,  made  an  ascent  from  Cincinnati,  and  was 
observed  to  pass  off  in  a  south-easterly  direction. 
Nothing  more  was  seen  ot  heard  of  him  for  a  number 
of  days,  and  great  anxiety  was  felt  for  his  safety. 
At  length,  ob  the  17lh  (nine  days  after  his  depart- 
nre),  he  returned  to  Cincinnati,  having  made  the 
most  extraordinary  aeronautic  excursion  on  record. 
He  did  not,  indeed,  ascend  so  high  as  a  number 
have  done  before  him,  but  the  distance  he  sailed 
is  beyond  all  precedent,  being  not  less  than  390 
miles.  Ail  this  was  accomplished  in  9fc  hours, 
which  is  at  the  rate  of  nearly  37  miles  «n  hour. 
The  greatest  height  to  which  be  ascended  was 
about  2}  miles."  The  longest  aerial  voyage  previ- 
ously on  record  was,  we  believe,  that  of  M.  Gat  - 
nerin  in  1807,  who  travelled  300  miles  in  7%  hours, 
which  is  a  rate  of  speed  a  little  greater  than  that 
realised  by  Mr.  Clayton. 

A  Bull .fight  with  Steam.— ±  few  days  since,  as 
a  locomotive-engine  was  passing  along  the  Colum* 
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bis  speed,  hi*  tail  stock  right  up  into  the  air,  and 


his  head  down,  as  if  for  immediate  attack.  As  the 
bull  errant  rushed  onward,  the  director  stopped  the 
car,  and  received  tlie  blow  upon  the  front  wheel. 
The  animal  recoiled  several  steps—the  puffins  of 
the  steam  pipe  seemed  to  ch  itlenge  him  to  another 
onset,  and  ou  he  came,  bellowing,  and  tearing  up 
the  earth,  while  his  eyes  seemed  to  shoot  Jonh 
baneful  fire.  The  engineer  thought  that  his  wifely 
consisted  in  moving— he  therefore  pnt  on  the  whole 
head  of  the  accumulated  steam,  and  the  car  staiien 
like  the  wind.  The  enraged  beast  struck  short  of 
bis  aim.  he  missed  his  fouling,  and  rolled  down  a 
hMi  embankment,  to  the  infinite  gratification  of 
those  who  ha  I  watched  his  behaviour,  and  to  the 
glory  of  the  engineer.— tf.  <S*.  Gazette. 

India- Rubber  Whips.—"  One  of  your  corns- 
spondents  has  Miggesied  the  emplojment  of  Inrtia- 
robberas  a  material  for  whip*,  ludia  rubber  whips 
were  in  use  fourteen  years  ago,  under  a  patent 
taken  oat  by  somebody  ;  but  the  manufacture  0/ 
them  was  abandoned,  from  which  ii  appears  rea- 
sonable to  conclude  that  they  were  not  found  to 
answer  in  practice  so  well  as  the  ordinary  leather 
whips."— G.  R.  l"f«  June, 

•«  An  India- Rubber  Boat  has  been  lately  an- 
nounced a<a  Yankee  wonder;  but  Captain  Parry 
took  out  a  boat  of  iliis  description  with  him  on  his 
last  expedition;  and  there  are  now  among  the 
naval  stores  at  Portsmouth,  one  or  two  India- 
rubber  boats,  constructed  by  Mi-  Cow.  of  his  Ma- 
jes-y's  Dockyard,  Woolwich,  who  published  a 
Treatise  on  B«.ats  in  1829.  in  which  the  advantage 
of  using  caoutchouc  boats,  in  certain  cases,  is 
strongly  insisted  upon.  I  know,  also,  that  Mr. 
Tlioi.  Hancock,  the  eminent  caoutchouc  manufac- 
turer, has  often  proposed  to  make  air-boats  of  no- 
thin »  but  India-rubber-cloth  (without  spars  or 
timbers  of  any  kind),  that  would  go  into  a  suffi- 
ciently sin -ill  compass  to  be  packed  up  in  a  port- 
manteau ;  but  I  do  pot  know  whether  he  ever  re- 
duced his  ideas  to  practice."— Ibid. 

Mr.  Trouyhton,  the  eminent  mathematical  and 
phiiosoohicil  instrument-maker,  died  at  his  house, 
Fleet-street,  on  the  12  h  instant,  at  the  advanced 
ave  of  81.  Mr.  Tronghton  was  a  Fellow  of  the 
Royal  Societies  of  Loudon  and  Edinburgh,  the 
Astronomical,  and  various  other  learned  Societies  ; 
aud  not  less  highly  esteemed  among  scientific  men 
than  beloved  and  respected  by  his  friends. 

The  Institute  of  British  Architects  held  their 
opening  meeting  on  Monday  last.  Earl  De  Grey, 
the  President,  wa§  m  the  Chair,  and  the  attend- 
ance of  Fellows,  Ordinary  and  Honorary,  and  of 
distinguished  strangers,  extremely  numerous.  The 
evening  was  chiefly  occupied  with  the  reading  »f 
an  excellent  address,  by  T.  L.  Donaldson,  Esq.,  the 
Honorary  Secretary,  on  the  objects  and  prospects 
of  the  Institution.  Although  but  in  the  second  year 
of  its  existence,  there  are  already  above  sixty  mem- 
bers of  the  profession  belonging  to  it,  many  of 
them  of  the  first  eminence— and  its  library  of  re- 
ference contains  numerous  rare  and  expensive 
architectural  works,  engravings,  models,  &e.  Of 
the  utility  of  the  Institution,  both  to  the  profession 
and  to  the  public,  there  can,  we  apprehend,  be  no 
doubt ;  and  of  its  great  success  we  are  happy  to 
say  just  as  little. 

Mr.  Collier's  Boiler.-— We  are  assured  by  Mr. 
Collier  that  the  failure  of  his  boiler  on  board  the 
Meteor  is  to  be  attributed  to  a  misconstruction, 
which  **  was  perfectly  known  to  the  Lords  of  the 
Admiralty  before  the  Meteor  sailed,  and  was  pro- 
tested against  by  him;  nay,  more,  that  their  Lord- 
ships have  not,  on  account  of  what  has  happened, 
in  the  least  hesitated  to  pay  for  the  boiler."    The 


small— only  ten  iuche«.  The  space  wonld  have 
been  sufficient  (Mr.  Co'.lier  thinks),  if  Newcastle 
coal  had  been  used,  which,  is  that  w$tH  *h*Jf*JI 


his  own  experiments  in  generating  steam  have  I 
made;  but  the  coal  nsed  on  board  ihe  meteor  was 
Welch,  which  requires  to  be  burnt  in  much  thicker 
layers.  While  we  insert  this  statement,  in  justice  - 
to  Mr.  Collier,  and  at  his  request,  we  tbmjilit  nsja 
fair  to  add,  tint  the  same  correspondent  from  whom 
we  received  the  account  of  the  failure  of  Mr.  C.s  . 
boiler,  informs  ns,  that  though  it  is  quite  true  the 
Lords  of  the  Admiralty  have  paid  tor  the  discarded 
boiler,  they  only  paid  for  it  the  price  of  old  iron. 

Jirick-making  Machines.— Messrs.  Ride.  Cole- 
man, and  Co.,  of  the  Vauxhall  Works,  Leicester, 
have  wriiten  to  us  in  reference  to  the  inquiry  of 
the  Brick  maker  at  Shrewsbury,  published  in  our 
Journal  of  May  30.  "  We  make,"  they  say,  ••  clay- 
imlls.  for  grinding  clay,  with  two  casl-iiou  rollers 
fixed  in  an  iron  and  wooden  fiame,  worked  by  a 
horse,  with  wheels  shaft,  and  snitable  {rearing  for 
ihe  same.  The  price  in  Leicester  is  40/.  When 
limestones  are  found  in  the  brick-earth,  we  consi- 
der it  i he  best  plan,  at  pre  ent  known,  to  pass  the 
eai tit  through  the  rollers,  which  work  so  clos»  to- 
gether as  to  break  the  stones;  theiehy  preventing 
the  bricks  from  bursting,  fioin  the  lime  in  them 
expanding  with  the  wet ." 

"  Kins  Williams."  .  We  should  be  glad  to  be 
favoured  with  this  person's  address.  He  was  the 
inventor  of  a  paddle-wheel  exhibited  some  years 
ago  at  the  National  Repository. 

We  have  not  overlooked  the  letter  of ,"  Meeha- 
nicus"  on  the  Patent  Laws,  and  shall  avail  our# 
selves  of  its  aid,  in  due  season . 

The  Evidence  given  by  Dr.  Lardner  on  the 
Western  Railway  Bill  has  not  yet  fallen  in  our 
way  ;  but  if  all  the  opinions  he  has  hasarded  had 
been  only  as  sensible  as  that  which  "  Carlisle" 
finds  fault  with,  it  wonld  have  been  well  for  his 
scientific  reputation.  We  think  it  not  only  very 
plausible,  but  strictly  demonstrable;,  we  must  first, 
however,  have  an  authentic  versjpn  of  the  opinion, 
before  we  can  open  our  pages  to  a  discussion  of  its 
merits.  Can  Carlisle,  or  any  other  of  our  readers, 
favour  us  with  a  sight  of  the  evidence  1 

Communications  received  from  Scrutator  Mecha- 
nics—.Mr.  Harvey— Mr.  Daglish—  Treble  Boat- 
Mr.  Ja.  Jones — ACotusoua— A  Hambnrger. 

The  Supplement  to  our  last  Volume,  con- 
taining Titles,  Index,  &c,  with  a  Portrait,  on 
Steel,  of  Samuel  Clegir,  E?q„  C.  E.,  is  now  pub- 
lished, Price  Qd  ;  also  the  Volume  complete,  in 
boards,  Price  8s.  6d. 

Our  Publisher  will  give  One  Shilling  and  Six- 
pence for  copies  of  the  Supplement  to  Vol.  IX. 

*  03"  Patents  taken  out  with  economy  and  dt* 
•patch  ;  Specifications  prepared  or  revised ;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 

LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics'  Magazine  Office,  No.  6,  Peterbo- 
rough-court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rich, 
1*2,  Red  Lion-square.  Sold  by  G.  G.  Bennis, 
65,  Rue  Neuve,  Saint  Angustin,  Paris. 

CUNNINGHAM  and  SALMON,  Printers, 
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DAGLISH's  PRIZE    RAILS  AND   PEOESTALS. 

Dear  Sir,— I  herewith  send  you  draw- 
ings of  my  parallel  rail  and  joint  and  in- 
termediate pedestals,  with  the  mode  of 
fastening  them  to  the  stone  blocks  or 
sleepers,  and  also  of  my  method  of  key- 
ing the  rails  into  their  respective  pedes- 
tal ;  for  all  which  I  obtained  the  premium 
lately  offered  by  the  London  and  Bir- 
mingham Railway  Directors,  with  the 
exception  of  the  mode  of  fasteuing  the 
pedestals  to  the  stone  blocks,  which  the 
Committee  of  Reference  are  said  to  have 
thought  inferior  to  the  lewis-pin  of  Mr. 
Swinburn,  to  whom  the  Directors  accord- 
ingly awarded  a  third  of  the  premium. 
I  have  also  added  sketches  of  certain 
modifications  of  my  rail  and  pedestals, 
which  it  might  be  advisable  to  adopt 
under  particular  circumstances,  aud  in 
some  peculiar  localities. 

Fig.  1  (No.  8  of  the  Competition)  is  an 
end-section  of  the  parallel  rail  and  joinf- 
pedestal  (the  pedestal  where  two  ends  of 
different  lengths  of  rail  meet) ;  shewing* 
also  the  mode  of  keying  the  rail  by  cotter 
bolts  (No.  3  of  the  Competition).  Fig.  2 
is  a  plan  of  the  above  ;  and  fig.  3  a  side- 
section.  The  weight  50Ibs.  per  yard. 
The  stone  blocks  are  from  10  to  12  inches 
thick,  and  contain  from  4  to  5  cubic  feet; 
the  cotter  bolts  are  f  inch  round. 

I  have  tried  this  form  of  rail  against 
ten  other  forms  of  rail  of  the  like 
weight  per  yard  or  thereabouts,  not  only 
by  actually  running  heavy  locomotive- 
engines  over' them,  but  by  means  of  the 
steelyard  and  lever,  and  have  always 
found  that  it  will  carry  more  weight  than 
any  other  with  the  least  deflection.  The 
simplicity  of  its  construction,  too,  is 
greatly  in  favour  of  its  being  soundly 
made. 

Fig.  4  is  an  end-section  of  the  same 
kind  of  rail,  with  the  intermediate  pe- 
destals ;  and  fig.  5,  plan  of  the  same. 


The  joint-pedestal  is  made  of  nearly 
twice  the  bearing  of  the  intermediate 
ones,  in  order  that  the  ends  may  be  the 
more  effectually  secured. 

The  Secretaries  of  the  London  and 
,  Birmingham  Railway  state,  in  their  leu 
ter  to  me  announcing  the  award  of  the 
premium  in  my  favour  (with  the  excep- 
tion aforesaid),  that  the  Committee  of 
Reference  did  not  consider  that  any  one 
of  the  patterns  or  plans  sent  in  fulfilled 
the  conditions  required  by  their  advertise- 
ment (that  is  to  say,  I  presume,  combined 
in  one,  all  the  advantages  sought  for),  but 
that  my  form  of  rail  and  chair  (or  pedestal), 
and  mode  of  fixing  the  rail  to  the  chair 
(according  to  the  chair  pattern,  No.  3, 
and  model,  No..  8),  were  the  best  as  re- 
gards the  two  first  conditions  of  the  ad- 
vertisement; while  the  method  of  fixing 
the  chair  to  the  stone  block,  shown  in 
model  No.  5  (Mr.  Swinburn's),  was  the 
best  as  regards  the  third  condition ;  and 
that  the  Directors  had,  therefore,  come 
to  the  unanimous  resolution,  that  they 
should  not  be  justified  in  giving  the  pre- 
mium for  any  one  individual  pattern  or 
plan,  but  that  70/.  of  it  should  be  awarded 
to  me,  and  35/.  to  Mr.  Swinburn. 

On  comparing,  however,  the  statements 
in  this  letter  with  those  in  the  pamphlet 
lately  published  by  Mr.  Barlow  (one  of 
the  Committee  of  Reference),  containing 
an  account  of  the  experiments  made  by 
him  at  Woolwich,  and  his  Report  thereon 
to  the  London  and  Birmingham  Railway 
Directors,  I  must  confess  that  1  am  a 
quite  at  a  loss  to  reconcile  the  two. 
For  it  appears  from  the  latter,  that  Mr. 
Barlow  not  only  made  his  experiments 
with  my  form  of  rail,  which  he  pro- 
nounces to  be  by  far  the  best,  but  recom- 
mends the  mode  which  I  proposed  of  fix- 
ing the  pedestal  to  the  stone  block,  and 
not  Mr.  Surinburn's. 

Indeed,  to  all  who  are  practically  con- 
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'▼ersant  with  railways,  it  must  seem  as 
inexplicable  as  surprising,  that  the  lewis- 
pin  method  should  have  been  thought 
worthy  of  favourable  mention  at  all,  far 

'  less  of  being  honoured  with  a  premium. 
Were  such  a  mode  of  fastening  adopted 
(as  it,most  assuredly,  never  will),  it  would 
not  be  long  before  the  concussions  from 
the  passage  of  heavy  locomotive-engines, 
at  great  velocities,  would  infallibly  split 
the  stone  to  the  depth  of  the  lewis. 

The  mode  of  fastening  practised  by 
me,  and  approved   of  by  Mr.  Barlow 

'  (though,  strange  to  say,  not  treated  with 
lite  favour  by  the  Committee  of  Judges, 
of  whom  Mr.  Barlow  was  one),  consists, 
as  will  be  partly  seen  from  inspection  of 
the  figures,  in  inserting  plain  cotter  bolts 
through  the  stone,  and  countersinking 
the  hole  up  from  the  bottom  for  the  space 
of  an  inch  and  a  half  or  two  inches,  so  as 
to  permit  the  point  of  the  bolt  to  drop  be- 
low the  base  of  the  pedestal.  1  first  tried 
screw-bolts,  but  was  obliged  to  abandon 

•  them  in  consequence  of  the  nuts  getting, 
through  corrosion,  so  fast  to  the  bplts  as 
to  "twist  the  bolt-ends  off  before  they 
would  unscrew.  Fifteen  years'  expe- 
rience has  now  satisfied  me  that  the  plain 
hotter  bolt  is  the  only  one  that  will 
answer/ 

Mr.  Barlow  speaks  of  this  method  of 
fastening  as  if  it  were  the  suggestion  of 
Mr.  Vignoles.  But  how  he  should  have 
fallen  into  such  a  mistake,  I  cannot  com- 
prehend ;  for  it  was  not  only  fully  shown 
in  the  models  I  sent  in  to  the  London  and 
Birmingham  Railway  Directors,  but  the 
advantages  of  it  were  particularly  dwelt 
upon  in  the  letter  which  accompanied 
them.  To  place  this  beyond  all  doubt,  I 
will  here  repeat  those  passages  of  my 
letter  which  relate  to  this  point ; — 

"  The  pedestal  for  the  joint  I  would  par- 
ticularly recommend  to  be  fastened  to  the 
sleeper  with  cotter  bolts ;  I  would  also  prefer 
fastening  all  the  intermediate  ones  in  like 
manner,  though  they  would  answer  to  be  well 
nailed  in  the  usual  way,  but  much  better 
with  cotter  bolts,  as  yeu  then  derive  the 
greatest  effect  from  the  parallel  rail,  by  keep- 
ing every  pedestal  firmly  down.  If  only 
nailed,  this  may  prevent  the  intermediate 
pedestals  becoming  fulcrums,  in  which  case 
the  fibres  of  the  upper  surface  of  the  rail  are 
not  called  into  tension  in  the  same  ratio  with 
those  on  the  under  side  of  the  rail,  imme- 
diately between  the  pedestals,  while  the  loco- 


motive or  any  other  heavy  carnsgw  are 
passing  along  the  line." 
Again : — 

"  I  prefer  the  mode  of  fastening  the  pedes- 
tals with  cotter  bolts  as  by  far  the  most  effec- 
tual for  general  use ;  if  even  they  have  to  be 
fastened  with  smaller  bolts  (say  £ths  dia- 
meter), more  especially  when  they  can  he 
thus  secured  at  as  cheap  a  rate  as  if  Fastened 
by  nails.  The  holes  for  the  small  bolts  can 
be  drilled  through  the  stone  sleepers  for  less 
than  the  large  holes  necessary  to  receive  the 
wooden  plugs;  and  the  small  bolt  and  cotter 
will  only  cost  a  trifle  more  than  the  nail  and 
wood  plugs,  as  both  the  bolts  and  cotters  can 
be  made  by  a  machine  for  that  purpose." 

Mr.  Vignoles,  though  he  certainly  did 
not  suggest  the  use  of  the  cotter  bolt,  has 
done  me  the  honour  to  cause  it  to  be  adopt- 
ed in  the  construction  of  the  Dublin  and 
Kingstown  Railway,  instead  of  the  nails 
or  spikes  commonly  used. 

Mr.  Barlow  makes  some  very  forcible 
observations  (which,  in  noticing  his 
pamphlet,  you  have  judiciously  trans- 
ferred to  your  pages),  on  the  importance 
of  exact  fitting  and  fastening;  but' to 
show  you  that  all  practical  men  have  not 
been  so  indifferent  to  these  matters  as 
Mr.  Barlow  imagines,  and  indeed  some- 
what broadly  insinuates,  I  will,  with  your 
leave,  make  another  short  extract  from  my 
letter  to  the  London  and  Birmingham 
Railway  Directors,  which  has  an  imme- 
diate bearing  upon  this  part  of  the 
subject : — 

"  I  am  quite  sure  a  velociiy  of  from  50  to 
60  miles  per  hour  may  be  obtained  upon  a 
well-constructed  railway,  with  greater  safety 
than  one  of  20  miles,  upon  any  of  the  present 
lines  yet  in  operation ;  not  only  from  their 
having  too  tight  a  rail  and  ill- constructed 
pedestal,  but  from  the  mode  of  fixing  them, 
especially  at  the  joints,  which  is  the  great 
cause  of  so  much  deflection  and  sudden  action, 
both  vertically  and  horizontally-— so  that  it 
is  not  in  the  power  of  man  to  make  a  loco- 
motive-engine to  stand  the  action  they  are 
subject  to  long  together. 

"  I  have  frequently  stated  to  Companies, 
that  every  public  railway  ought  to  be  laid 
down  as  accurate  and  as  firm  as  it  is  possible 
for  hands  to  do  them;  and,  when  that  is 
done,  to  put  a  steam-engine  upon  them  to 
plane  the  surface,  the  same  as  we  do  our 
slide- rails." 

I  must  also  use  the  freedom  to  observe; 
that,  correct  as  Mr.  Barlow's  views  are*  of* 
the  importance  of  executing  all  railway*, 
in  the  best  possible  style  of  workmanship, 
he  shows,  in  nearly  all  that  regards  the1 


Digitized  by 


Googk 


daglisb's  prize  rails  and  pkdestals. 


details,  great  want  of  practical  know- 
ledge.   Speaking  of  keying  the  rjtiU  to 
the  pedestals,  he  says,  that  tt  if  the  rails 
and  chairs  must  not  be  permanently  fixed 
to  each  other  by  direct  means,  it  ought 
not  to  be  attempted  by  indirect  means, 
viz.  by  cotter  keys  or  wedges,  for  either 
these  will.hold  the  rail  to  the  chair,  or 
they  will  not ;  if  they  do  hold  fast,  they 
produce  all  the  mischief  which  permanent 
fixing  would  occasion ;  and  if  they  draw, 
then  they  do  no  good,  although  they  may 
still  do  mischief."    Now,  iftlie  Professor 
ever  had  an   opportunity  of   carefully 
watching  for  a  summer's  day  the  passing 
of  heavy  steam-carriages  and  long  trains 
of  other  heavy  carriages  over  a  railway, 
he  would  never  have  ventured  such  a 
statement.    He  would   have  witnessed, 
that  it  is  scarcely  in  the  power  of  man  to 
fasten  the  rails  permanently  to  the  pedes- 
tals.    Aware  of  the  impracticability  of 
doing  so,  I  do  not  allow  the  D  key  pro- 
posed by  me  (see  ^.  1),  when  used  to 
key  the  rail  to  the  jomf-pedestal,  to  be 
driven   with  more  than    a  single-hand 
hammer ;  and  I  also  stop  it  at  its  place 
when  driven,  the  key  being  here  merely 
intended  to  act  as  a  steadiment  to  the  rail. 
For  before  a  locomotive-engine  or  heavy 
train  has  passed  twice  over  the  rails,  the 
whole  of  the  keys  give  or  yield  of  neces- 
sity in  such  a  manner  as  to  allow  the  rails 
to  expand  or  contract  more  than  double 
what  they  really  do,  or  are  subject  to, 
from  the  differences  of  temperature  to 
which  they  are  exposed.     With  respect, 
however,  to  the  intermediate  pedestals  of 
the  five-yard  rails,  the  more  soundly  they 
are  keyed  to  the  rail  the  better,  so  as  not 
to  injure  the  pedestal  by  over-driving  the 
key,  as  there  is  more  latitude  in  the  holes 
through  the  base  of  the  pedestals  where 
the  bolts  pass,  than  would  compensate 
for  treble  the  expansion  and  contraction 
the  rails  are  subject  to.    Besides,  each  of 
the  holes  drilled  through  the  stone  blocks 
upon  which  the  pedestals  rest,  is  drilled- 
fcth  of  an  inch  larger  than  the  diameter  of 
the  Holts,  and  the  pedestals  can  never  be 
so  hard  cottered  down  to  the  surface  of 
the  stone  but  what  they  will  give  a  little. 
All  difficulties  on  this  head  I  got  com- 
pletely over  several  years  back,  in  both 
wrought  and  cast-iron  railways  which 
have  been  laid  under  my  direction.    I 
could  refer  Mr.  Barlow  to  several  miles 
erf  railway  which  have  been  worked  for 
years,  and  remain  at  present  perfectly 


firm  without  the  least  distortion,  either 
vertically  or  horizontally. 
"  Again  :  notwithstanding  Mr. '  Barlow 
has  actually  proved  by  experiment  that 
the  parallel"  rail  is  superior  to  the  para- 
bolic, or  fish-bellied  rail,  and  has  taken 
some  pains  to  show  the  neutral  axis, 
which  has  little  or  nothing  to  do  with  the 
best  form  of  rail ;  yet  he  has  forgotten  to 
point  out  one  of  the  most  essential  advan- 
tages which  the  parallel  rail  has  over  the 
parabolic  rail,  as  I  havejfreqnently  proved 
by  the  steelyard-lever.  I  have  found 
that  by  holding  the  ends  of  the  rails 
firmly  down,  at  the  joint-pedestal  espe- 
cially, the  parallel  rail  of  fifty  per  yard 
will  carry  upwards  of  a  ton  more,  with 
the  same  deflection,  than  they  will  do  if 
the  ends  are  allowed  to  rise,  which  they 
will  of  course  do,  if  the  end-pedestals 
are  merely  nailed  down  in  the  bad  and 
ineffectual  manner  hitherto  usual,  namely, 
by  common  rails  or  spikes.  When  the 
rails  are  kept  firmly  down  by  proper 
means,  ,the  intermediate  pedestals  become 
so  many  fulcrums,  and  the  tension  of  the 
fibres  of  the  upper  parts  of  the  rail  is. 
called  into  play ;  as  will  be  readily  under- 
stood from  inspection  of  the  following 
diagram,  in  which  A  A  represent  the 
points  of  tension,  and  BB  the  points  of 
deflection. 


I  perceive  further  from  Mr.  Barlow's 
experiments,  that  he  considers  the  best 
rail  for  strength  ought  to  he  from  4$ . 
to  4 1  inches  deep,  from  the  upper  to 
the  lower  surface.  I  am  quite  confi- 
dent, however,  that  it  will  be  found 
that  the  best  form  of  wrought  iron  rail 
ought  not  to  exceed  3|  inches  deep,  or 
4  inches  at  most;  for  by  making  the  rail 
higher,  not  only  will  the  pedestal  be 
much  weakened,  but  there  will  be  no 
possibility  of  holding  the  pedestals  firm 
on  their  base,  by  cotter  bolts  or  any. 
thing  else,  more  particularly  at  the 
shunts  and  curvatures  of  the  line  of 
railway,  and  even  the  stone  blocks  will' 
be  continually  shaken.  It  is  well  known 
in  practice,  that  the  lower  any  rail  and 
pedestal  can  be  kept,  the  less  is  the. 
destruction  in  them,  and  the  less  the . 
action  on  the  foundation  upon  which 
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the,  stone  hi  ckt  are  placed.  It  is  also, 
equally  well  known,  ih at  a,  sutficieiil 
wrought  iron  rail  can  be  made  of  the 
depth  I  have  stated,  (namely  3£  or  4 
inches),  to  resist  the  action  of  a  locomo- 
tive of  12  to  14  tons  weight,  at  a  speed 
of  40  or  50  miles  per  hour,  (or  even 
more  if  necessary,)  if  it  is  properly  laid 
an  (J  adjusted. 

-  I  find  that  the  different  railway  com- 
panies are  now  going  to  have  their  rails 
Manufactured  to  weigh  as  much  as 
<50Mw  per  single  yard.  The  additional 
lOlbs  per  yard,  ought,  in  my  humble 
judgment,  to  be  employed  partly  te> 
strengthen  the  lower  edge  and  make  it 
to  rest  more  firmly  on  its  basis,  and 
partly  to  increase  the  width  of  the  upper 
surface ;  both  in  the  manner  shown  in 
fig.  6,  which  is  a  sectional  view  of  what 
I  consider  the  best  form  of  a  rail  of  this 
weight.  My  object  in  these  modifica- 
tions, is  to  increase  the  adhesion  of  the 
locomotive-engines,  as  well  as  to  give 
8  little  more  bearing  on  the  peripheries 
of  their  wheels,  in  order  to  make  them 
last  longer. 

"  I  understand  the  Directors  of  the 
Birmingham  and  Liverpool  Railway 
(the  Grand  Junction),  have  recently 
given  an  order  for  one  or  two  thousand 
tons  of  parallel  rails,  the  upper  and 
lower  edges  of  which  are  both  alike; 
and  that  they  have  been  induced  to  give 
this  form  of  rail  a  trial,  by  certain 
persons  in  their  employment,  who  lay 
claim  to  it  as  an  invention  of  their  own> 
and  puff  it  off  (naturally  enough),  as 
superior  to  all  others,  pfow,  the  fact 
is,  that  twelvemonths  ago,  I  gave  one 
of  their  engineers  a  set  of  drawings,  of 
rails  and  pedestals,  of  a  variety  of  forms, 
and  this  was  one  of  them.  And  in  my 
letter  to  the  Directors  of  the  London 
and  Birmingham  Railway,  before  quoted 
from,  J  also  expressly  made  mention  of 
this  form  of  rail,  as  one  that  might  be 
employed,  but  pointed  out,  at  the  same 
time,  certain  objections  to  its  use,  which 
restrained  me  from  proposing  it  for 
adoption.    My  words  were  these : — 

"  I  have  hesitated  with  myself,  whether  or 
not  to  make  a  pattern  with  the  upper  and 
lower  edges  ex  aptly  alike,  so  as  to  he  able  to. 
use  either  side,  in  case  the  former  should 
prove  a  little  unsound  in  any  part,  w^ieh'has 
hitherto  been  frequently  the  case,  especially 
a^  the  ends,  as  I  am  fully  aware  tjiat  the  more 


metallic  material  th>t  can  lie  town* h*t»  fefce 
lower  side,  adds  considerable  stfipnjgth  U»  lM 
rails;  but  as  you  seem  disposed  not  to  exceed 
SOlbs  per  single  yard,  a  little  would  helos-t  in. 
the  depth  and  height  of  the  rail.  Allow  me  ty 
assure  you,  that  no  public  railway  company, 
will  ever  regret  having  sufficient  strength  in 
the  rails  at  the  beginning,  and  that  they 
ought  not,  by  any  means,  to  confine  them- 
selves to  a  pound  or  two  in  the  yard,  in 
order  to  make  the  work  as  complete  an* 
substantial  as  possible  at  the  eonmttMte* 
meat*  But,  as  it  is,  after  fnatum  cattsidenu 
tion,  and  taking  every  thing  into  qgestioi,  I 
prefer  the  models  1  have  furnished  {Nos.  $ 
and  3),  as  the  keys  will  he  mope  Actual." 

Fig.  8  is  a  section  of  the  form  of  rail 
that  I  recommended,  and  would  still 
recommend,  for  adoption  where  it  is  de- 
sired to  construct  it,  so  that  it  may  he 
inverted  if  necessary.  It  is  what  I  call 
a  u  fancy  rail,"  but  ought  to  weigh  at 
least  55  lbs.  per  yard. 

Fig.  8. 


Fig.  9, 
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Where  a  railway  is  intended  for  loco- 
motive  engines  of  only  from  eight  to  ten 
tons  weight,  a  rail  of  the  form  represented 
in' fig.  9,  and  weighing  only  45  lbs.  per 
yard,  will  be  found  to  answer  sufficiently 
well. 

For  America,  where  they  have  great 
difficulty  in  obtaining  stone  blocks,  and 
are  in  the  custom  of  fixing  their  rails  on 
wooden  sleepers  of  lengths  varying  from 
30  lo  SO  feet,  secured  by  cross  sleepers, 
the  best  form  of  rail  is  that  shewn  in  fig. 
7.  I  have  been  informed  by  American 
engineers  that  they  can  get  plenty  of  a 
hard  durable  timber,  very  suitable  for  the 
purpose,  for  little  more  than  the  expence 
of  cutting  it  down  in  the  forests,  and 
sending  it  to  the  saw  mills  to  be  cut  into 
scantlings  fit  for  immediate  use ;  and  that 
a  railway  bed  of  this  description  will  last, 
for  nearly  twenty  years.  Sometimes  they 
lay  their  rails  on  cross  sleepers  only,  dis- 
pensing with  the  side  pieces.  Several 
orders  lor  rails  of  the  form  above  referred 
to,  are  now  executing  under  my  inspec- 
tion for  railway  companies  in  America. 

But  to  return  to  our  own- country  :•— • 
Mr.  Barlow,  I  observe,  says,  "  For  the 
intermediate  chairs,  I  tujok  a  slight  mo- 
dification of  Mr.  Stephenson's  would  best 
answer  the  purpose,  that  is,  I  would  sup- 
port the  rail  in  the  chair  simply  by  the 
ends  of  two  plain-ended  pins,  so  as  to 
give  it  the  requisite  steadiness  with  as 
little  friction  as  possible.  Of  course  I 
would  have  these  pins  pointing  horizon- 
tally, or  upwards  instead  of  downwards, 
as  they  do  in  the  chair  in  the  question." 
The  chair  here  alluded  to  16,  I  presume, 
that  for  which  Mr.  Stephenson,  junior, 
60  me  time  ago  took  out  a  patent,  instead 
of  submitting  it,  as  might  have  been  ex- 
pected, to  the  test  of  the  open  competi- 
tion, which  his  employers,  the  London 
and  Birmingham  Railway  Directors, 
thought  best  for  the  interests  of  the  pub- 
lic. As  I  have  not  myself  seen  any 
drawing  or  description  of  this  chair,  I 
am  not  prepared  to  offer  any  decided 
opinion  upon  it ;  but  if  its  excellence 
consists  (as  Mr.  B.'s  language  seems  to 
indicate,)  in  supporting  the  rail,  "  simply 
by  the  ends  of  two  plain-ended  pins,"  it 
must  be  one  of  the  most  inefficient  of  alt 
the  contrivances  ever  designed  for  the 
purpose.  Mr.  B.  might  as  well  make  use 
of  two  of  his  fingers*  as  two  such  "  plain- 
ended  pins ;"  for  after  a  locomotive  en- 
gine hid*  patted  onoe  or  twice  over  thej»9 


they  would  be  (not  crushed,  perhaps)  but 
rendered  of  no  manner  of  use  whatever. 

Mr.  Barlow  says  in  a  note  to  the  pas- 
,  sage  last  quoted,  u  It  may  be  worth  con- 
sideration, whether  if  this  mode  of  fixing 
were  adopted,  it  would  not  he  practicable 
and  advantageous  to  introduce  pieces  of 
felt,  or  other  substance,  within  the  seat 
of  the  chair,  which  would  greatly  sub- 
due the  jars  that  take  place  between 
metal  and  metal." 

A  crowuing  instance  this,  of  the  little 
practical  acquaintance  Mr.  Barlow  has 
with  the  subject  about  which  he  has  writ- 
ten so  learnedly.  I  have  said  that  he 
might  as  well  make  use  of  two  of  his 
finders  as  two  of  Mr.  Stephenson,  Jun.'s 
pins  (if  Mr.  Stephenson's  they  be) ;  and 
so  I  now  take  leave  to  tell  him  that  as  far 
as  any  benefit  is  to  be  derived  from  the 
insertion  of  felt  within  the  chair,  he 
might  as  well  insert  a  piece  of  his  thumb* 
skin. 

1  will  only,  Mr.  Editor,  trespass  fur- 
ther on  your  valuable  space, to  make  an- 
other brief  extract  from  my  letter  to  the 
London  and  Birmingham  Railway  Di- 
rectors, which  contains  a  suggestion  for 
the  further  security  of  the  raits  that  seems 
to  me  not  undeserving  of  general  at- 
tention :— 

"  I  should  also  advise,  that  each  jointr. 
pedestal  should  be  coupled  with  the  opposite 
one  by  an  extended  round  bar  of  fths  or  -Jths 
diameter,  with  a  washer  welded  on  each  end, 
so  as  to  drop  on  the  ends  of  the  cotter  bolts  in 
order  to  keep  the  railway  in  trueguage.  This 
I  have  found  of  great  service  even  on  com- 
mon railways."  , 

Trusting  to  the  interest  and  import- 
ance of  the  subject  for  a  justification  of 
the  length  to  which  this  letter  has  ex* 
tended, 

I  remain,  dear  Sir, 

Yon^s  respectfully, 

Robert  Dig  lis  h. 
Oerell  Cottage,  near  Wigaa, 
May  36,  Utt. 


THE     BOYAl     EXCHANGE t-XTS    STATUES 
AND  ITS  EMPTY  NICHES* 

Taking  a  stroll  the  other  day  to  this 
gieat  emporium  of  commerce,  I  could, 
not  help  noticing  one  or  two  great  blote 
or  blemishes,  which  axe  the  result  either 
of  culpable  neglect  or  of  had  taste. 
From  whatever  souree  they  may  arise, 
tfeey  call  loudly  fee  amendment,  on,  at 
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least,  animadversion.  The  interior  of  the 
quadrangle  is  furnished  with  twent)vfcmr 
niches,  nr  recesses,  for  the  evident  pur- 
pose of  containing  as  many  busts  or 
statues  of  departed  individuals  whose 
private  or  commercial  success  may  have 
rendered  them  deserving  of  so  estimable 
a  distinction.  Only  two  of  these  niches 
are  appropriated  in  accordance  with  the 
original  design.  One  contains  a  statue 
of  that  noble  and  magnificent  character, 
Sir  Thomas  Gresham,  the  founder  of  the 
Royal  Exchange;  the  other,  a  full- 
length  figure  (excellently  done)  of  the 
benevolent,  patriotic,  and  much-respect- 
ed Sir  John  Bernard.  The  remaining 
twenty- two  niches  are  unoccupied,  al- 
though sufficient  civic  worth  has  existed 
since  the  foundation  of  the  structure  to 
have  filled  them  sevenfold.  Even  the 
little  that  has  been  done — the  two  statues 
of  Gresham  and  Bernard— -  are  half- 
shrouded  from  the  view  by  the  dust  and 
filth  which  have  been  suffered  to  ac- 
cumulate upon  them,  i  have  lately 
been  in  Holland,  and  was  highly  pleased 
to  see  the  admirable  state  of  cleanliness 
and  preservation  in  which  the  Dutch 
keep  the  similar  memorials  of  their  illus- 
trious men.  Nor  has  even  Royalty  fared 
any  better  with  us;  for  on  turning  to 
look  at  the  statues  of  our  Kings  which 
'*■  mock  embellish"  the  upper  part  of  the 
smaller  quadrangle— from  the  righting 
Edward  the  First  to  "  Gentleman"  George 
the  Fourth — the  begrimed,  weather-worn, 
defaced,  and  dilapidated  state  of  the 
whole  is  really  very  shocking  to  behold. 
Surely  Royalty  never,  in  its  worst  days, 
was  at  a  greater  discount.  Were  my  late 
witty  friend,  Charles  Lamb,  alive,  and  a 
member  of  the  Gresham,  we  might  ex- 
pect to  hear  of  his  making  a  motion  that 
the  portrait  of  "  Dirty  Dick"  should  be 
added  to  render  the  set  complete.  To 
revert,  however,  to  the  twenty-two  vacant 
niches  intended  to  be,  but  not  filled,  by 
eminent  citizens — our  City  Kings,  as  it 
were — why  should  they  any  longer  remain 
so  ?  No  lack  is  there  of  departed  worthies 
from  whom  to  make  a  suitable  selection. 
Two  I  will  myself  take  the  liberty  to 
name.  The  first  (and  the  statue  ought 
to  be  of  "  Parian  marble")  is  that  re- 
nowned citizen  of  London,  Alderman 
William  Beckford,  who  dared  to  utter 
truths  in  the  ear  of  Royalty,  which  no 
courtly  sycophants  would  ever  have  had 
the  courage  to  disclose.    The  second  is  a 


man,  the  whole  of  tfbeee  political  life 
was  spent  in  a  struggle  for  the  people's 
rights,  and  yet  who  met  with  the  rankest 
ingratitude  from  that  same  people  when 
they  had  it  in  their  power  to  reward  him 
for  his  lon<r  and  meritorious  exertions  io^ 
their  behalf— need  1  name  that  upright' 
magistrate,  and  most  patriotic  and  oonwi 
sistent  politician,  the  late  AldesftNtaa 
Waithman?  '  •'»»* 

Marthorouf h-terrace,  Altoa^-road*  .    i 


ON  RAILWAYS.    BY  JOHN  HBfc&FATB,  ESQ. 
NO.   V. 

It  is  surprising  with  what  inveterate 
obstinacy  some  men  oppose  every  ttrfnjf 
new.  it  matters  not  how  great  or  how 
obvious  soever  its  utility  be ;  if  the  mea- 
sure be  uew,  or  out  of  the  ordinary  course, 
that  is  enough.  "  My  father  did  so  and 
so  and  did  well,  why  should  I  do  other, 
wise?"  exclaims  one.  "  Our  ancestors 
had  none  of  these  schemes,  and  yet  the 
nation  was  happy  and  prosperous,"  6ays 
a  second.  "  Ah !"  groans  a  third,  "  it  is 
a  sure  sign  of  approaching  ruin  when 
schemers  succeed,  and  the  good  old  order 
of  things  is  turned  topsy-turvy.**  Is  it 
not  a  pity  that  these  perpetual  grumblers, 
and  admirers  of  olden  perfection,  do  not 
examine  some  of  the  comforts  they  enjoy 
from  the  schemers  of  former  days,  before 
they  give  vent  to  their  spleen  against 
modern  improvers  ?  I  figure  to  myself 
one  of  these  gentlemen  disappointed  of 
his  morning's  repast  from  the  daily 
papers,  or  of  news  he  was  anxiously  ex- 
peering,  because  "  printing,  being  found 
to  throw  numbers  of  industrious  men  out 
of  bread  who  had  subsisted  by  copying, 
was  forbidden."  I  fancy  I  perceive  an- 
other, now  feeling  his  way  through  the 
dark  streets  with  his.  stick,  and  now  break- 
ing  his  shins  over  baskets,  &c.  the  blink- 
ing lights  would  not  allow  him  to  see, 
*  because  it  being  "  ridiculous  to  light 
London  with  smoke,"  as  a  sage  observed,  * 
gas  was  discouraged.  Lastly,  I  imagine 
I  see  a  third  reduced  to  distress  for  want 
of  supplies  from  his  foreign  possessions, 
or,  who  having  amassed  a  large  fortune 
abroad  from  the  salary  and  perquisites  of 
an  office  with  little  duties  to  perform,  was 
unable  to  return  to  enjoy  it,  because 
astronomical  navigation  has  been('iro- 
hibited,  it  having  grown  out  bililp- 
pftFchus's  numbering  the  stat*-***  Aieeuy*  -• 
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8c*#*one  of  (be  ancient*,  "  of  which  God 
himself  did  not  approve."  Jt'  is  a  pity,  I 
repeat,  but  that  these  opponents  to  every 
thing  new,  would  look  a  little  further  into 
tUtf  advantages  they  derive  from  the  pro- 
gisess-of  improvement,  before  they  venture 
tO/tnto* junrfertakings  of  great  public  and, 
national  utility,  or  to  stir  up  to  such  mea- 
suMft*  4i*  opposition,  which  is  to  saddle 
the  promoters  with  thousands  on  thou- 
sands of  expense,*  and  even  their  own 
posterity  with  a  perpetual  tax.  We 
should  then  have  many  samples  of  such 
truly  English  conduct  and  sentiments  as 
the  following:,  which  richly  deserve  to  be 
set  up  in  both  Houses  in  capitals,  with 
this  for  a  preface — "  Read,  mark,  learn, 
and  inwardly  digest:" — 

"  Your  .design,"  said  Mr.  Alston,  M.P., 
at  a  railway  meeting  I  attended  the  other 
day,  "  is  to  carry  your  railway  through 
my  park.  By  this"  means  you  will  spoil 
property  and  a  house  of  some  centuries 
standing,  on  which  large  sums  have  been 
expended,  and  which  it  is  certainly  my 
wish  to  leave  to  my  son,  who  is  here,  un- 
injured if  I  can.  However,  I  know  for  a 
railway  you  must  have  a  good  level,  and 
that  the  line  you  have  chosen  is  the  best 
you  can  have.  I  also  know,  that  private 
interests  like  our's  should  give  way  to 
public  good ;  and  I,  therefore,  come  to 
tell  you,  only  pay  us  reasonably  and  fairly, 
for  the  injury  you  do  our  property,  and 
.  we  shall  not  oppose  you  or  give  you  any 
trouble." 

'  On  the   Motive-Power  of  Locomotive' 

Engines. 

Every  one  knows  that  the  principles  of 

motion   in  locomotive-engines,  are,  the 

force  of  the  steam  on  the  piston  to  turn 

the  wheels,  and  the  resistance  of  the  ma- 

'  terials  on  which  the  wheels  roll,  to  prevent 
their  sliding  or  slipping  round.  It  is, 
therefore,  the  excess  of  the  steam-power 
to  turn  the  wheels  above  the  slipping  re- 
sistance, which  generates  progressive  mo- 
tion ;  and  the  amonnt  of  this  resistance, 
which  measures  the  intensity  of  traction, 
or  determines  the  weight  that  can  be 
drawn.  Hence  friction — that  enemy  to* 
icteal  perfection  in  machinery,  and  stum- 
bling-block to  the  wanderers  after  per- 
petual motion— becomes  here  our  best 

(*lfeav«taeaoi  that  it  cost  (h«  Birmingham  Railway 
„.-  T9°mpW  «btat  06,0*0/.  to  obtain  their  Bill,  which 


s. 


"tka'ternettfityof  S#46/.  pear  annum  at  4  per  < 
i'ttVCwt  Weettra,  it  is  aaid,  will  m%  obtain  look** . 


coadjutor;  where  fools  see  an  enemy/ 
the  wise  often  find  a  friend.  Without: 
friction,  indeed,  the  almost  omnipotent 
power  of  steam  would  be  useless  and 
valueless.   . 

The  amount  of  slipping  friction,  or,  as 
I  shall  hereafter  call  it,  the  bite  of  the 
wheels,  is,  between  the  same  materials, 
in  proportion  to  the  weights.  According 
to  some  experiments  I  witnessed  on  the 
Runcorn  and  St  Helen's  Railway,  it  is 
about  -j^th  of  the  total  weight,  in  a  me- 
dium  state  of  the  rails.  An  engine* 
therefore,  of  10  tons,  duly  supplied  with 
steam,  will  exert  a. horizontal  pull  of 
10  X*tV=  1  ton,  supposing  all  the  wheels 
to  be  acted  on  by  the  steam,  or  coupled 
together.  Consequently,  if  the  rolling 
friction  'be,  as  generally  stated,  -j^th  of 
the  load  on  railways,  the  weight  which  a 
steam-engine  of  10  tons  could  draw,  in- 
*  eluding  itself,-  along  a  horizontal  railway, 
would  be  240  tons;  or,  every  engine 
could  draw  ^-^.^  =  24  times  the 
weight  on  the  working  wheels.  But  it 
will  perhaps  be  more  satisfactory  to  put 
this  in  general  terms,  and.  show  from  the 
experiment  alluded  to,  the  amount  of  the 
bite. 

Let  6  =  the  bite  on  a  level  plane. 
t  r:  the  force  of  traction  on  ditto. 
z  zz  the  angle  of  inclination  of  any 

plane. 
w  ==  the  weight  on  the  working 

wheels. 
W  =  the    weight    of    load    and 

engine.' 

Then  bwzz  the  total  bite  or  force  of 
traction  when  the  engine  is'  doing  its 
best  on  a  level ;  and  b  w  cos  z  =  the 
same  in  an  inclined  plane.  But  W/~ 
the  force  of  traction  on  a  level  due  to  the 
rolling  friction;  and  Wfcosz  that  on 
the  inclined  plane.  If  this,  therefore,  be 
augmented  by  the  effect  of  gravity  W  sin  zf 
pulling  the  load  down  the  plane,  the  sum 
W  t  cos  z  +  W  sin  z,  is  the  force  of  trac- 
tion wanting  to  maintain  motion  up  the 
inclined  plane;  and,  consequently, 

bwcoszz=W (tcosz  ±&inz)    (5) 

Now,  if  the  inclination  was  1  in  23,  or 
near  230  feet  per  mile,  the  error  of  mak- 
ing cos  2=  1  would  be  less  than  1  in 
1000;  and,  therefore,  for  all  practical 
purposes,  we  may  safely  assume  cos  z  m  1  f 
which  reduces  the  expression  to 

bw  =  W(t±smz)    (6) 
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By  knowing  any  four  of  these  quantities, 
the  fifth  may  be  found.  For  instance, 
the  greatest  multiple  of  tlie  weight  on  the 
working  wheels,  which  can  be  kept  in 

motion  on  a  horizontal  plane,  is ; 

and  the  greatest  inclination  which  can  be 

w  L 

ascended  is  found  from  sin  z  =  ™°—  *• 

The  general  estimate  of  the  force  of 
traction  on  a  level  railway  is  9  lbs.  to  a 
ton  ;  but  Mr.  Dixon  told  me  he  thought 
it  approached  nearer  to  10  lbs.  If,  there- 
fore, we  take  9|lbs.,  which  gives  ^tb, 
the  usual  estimate,  we  cannot  err  much. 
This  being  settled,  the  following  experi- 
ment, before  alluded  to,  on  the  Runcorn 
and  St.  Helen's  Railway,  April  11, 1834, 
will  afford  us  the  means  of  determining 
the  value  of  the  bite :— An  engine  called 
the  "  Director,"  %\  tons,  with  coupled  * 
wheels,  dragging  her  tender  3J  tons,  and 
two  waggons  of  coal  13J  tons,  started 
from  a  little  way  below  the  commence- 
ment of  a  plane  rising  for  some  distance 
from  the  bottom  I  in  30,  and  near  the  top 
1  in  26.  On  the  engine  were  two  men, 
and  on  the  tender  myself  and  two  others, 
as  far  as  I  remember.  One  of  the  men 
held  the  escape-valve  firmly  down,  which 
enabled  us  slowly  to  reach  the  summit ; 
hut  it  was  evidently  a  maximum  effort. 
Presuming  the  weights  and  inclination  to 
be  right,  we  have  W  =  9*  +  3j  +  13*= 
26f,  w  ==  9f,  sin  z  =  Jz,  and,  as  before, 
I  __  ._j._.    Consequently, 


°~~  9-75  VWO"1"26/ 


B  JL 


But,  if  we  suppose  the  two  waggons  to  be 
only  10  tons,  no  more  than  which,  I  have 
since  been  assured  they  were,  W  =  23£ 

and  b  =  -^^  or,  in  round  numbers, 
-~  th,  which  I  have  reason  to  believe  is  a 

reasonable  estimate  of  the  bite.  It  also 
agrees  very  nearly  with  another  experi- 
ment'on  the  Sutton  inclined  plane  I 
attended  with  the  "  Etna"  engine,  and 
with  the  celebrated  exploit  of  the  "  Samp- 
son," weighing  9  tons,  17  cwt,  with 
coupled  wheels.  This  engine  being  help- 
ed up  the  inclined  planes,  once  drew 
223  tons,  at  12  miles  an  hour,  from 
Liverpool  to  Manchester.  Now,  9  tons 
17cwt.  x24=236§  tons,  from  which 
deducting  10  ions  for  the  weight  of  the 


engine,  leaves  226%  tons  for  the  load* 
only  about  34  tons  above  what  the  engine 
drew. 

Hence,  if  Wrrto  we  have  sin  zzz 

—  =:  -i-  nearly ;   thaj 

is,  the  maximum  inclination  which  a 
locomotive-engine  could  ascend  without 
any  weight  attached,  having  coupled 
wheels,  and  in  a  medium  state  of  the 
rails,  woujd  be  an  ascent  of  about  1 
in  10£. 

This  bite  varies  much  with  the  weather 
and  state  of  the  rails.  Generally,  the 
upper  surface  of  the  rails  is  covered 
with  a  thin  coating,  compounded  of  dust 
and  oxide  of  iron,  presenting  in  dry 
weather,  that  iron  glassy  appearance 
which  we  see  where  horses  have  slid 
about  in  the  London  streets ;  and  which, 
at  first  view,  impresses  one  with  the 
idea,  that  such  a  surface  could  furnish 
but  little  hold  for  the  wheels  of  the  en- 
gine. However,  in  dry  weather,  the 
coating  is  hard  and  firm ;  and  though  I 
suspect  the  bite,  is  then  not  so  great,  yet 
as  the  surface  is  at  the  time  smoothest, 
the  rolling  friction  is  probably  a  mini- 
mum, which  makes  up  for  the  difference, 
and  causes  the  rails  to  work  so  well. 
In  very  wet  weather  the  coating  is  per- 
haps nearly  washed  off,  or  so  liquified, 
as  to  permit  the  surfaces  of  the  wheel 
and  rail  to  come  into  immediate  con- 
tact. By  this  means  the  bite  may  be 
somewhat  augmented,  and  probably,  the 
friction  too,  by  the  imperfect  liqnefae* 
tion  of  the  coating.  These  two  circum- 
stances combined,  may  be  the  oause 
that  in  very  wet,  or  very  dry  weather, 
the  rails  work  equally  well.  But  when 
a  little  wet  has  weakened,  without  de- 
stroying, the  tenacity  of  the  coating,  it 
will  form  a  series  of  rollers  like  grease 
between  the  wheel  and  the  rails,  thereby 
diminishing  the  bite,  while  yielding  to 
pressure,  it  will  present  a  continued 
obstruction  to  the  wheels*  and  hence 
increase  the  rolling  friction  of  the  train. 
In  this  case,  the  effective  action  of  the 
engines  will  be  extremely  enervated? 
and,  of  course,  the  velocity  of  the  train 
considerably  impeded.  I  was  informed , 
the  trains  had,  in  this  way,  been  occa* 
sioually  reduced  to  a  stand-still,  when 
ascending  the  inclined  planes.  In  one. 
instance,  I  myself  saw  two  engines  witfe. 
seventeen  loaded  waggons  creeping  up 
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VJHJ  W  ni»tou  pUne,  aft*r  *  liule  wet,  at 
a  rate  of  svaictly.  three  miles  an  hour; 
and  if  it  had  not  been  for  two  men 
seated  on  the  front  arm*  of  the  first 
engine,  dropping  sand  incessantly  on 
the  rails  before  the  engine,  it  appeared 
evident  to  me  they  could  not  have  gone 
up  at  all  I  also  observed,  that  the  trains 
invariably  travelled  much  slower,  and 
with  more  difficulty,  early  in  the  morn* 
ing,  before  the  dew  was  off,  than  later 
in  the  day.  The  difference  in  the  time 
of  transit  amounted  to  a  quarter  of  an 
hour  or  twenty  minutes,  though  the 
loads  were  very  nearly  the  same,  aud 
the  glower  train  had  the  advantage  in 
point  of  road,  that  is,  in  going  from 
ifiverpool  to  Manchester,  which  is  easier 
than  from  Manchester  to  Liverpool. 

1  hope  I  shall  be  pardoned  for  saying 
so  much  on  this  part  of  the  subject; 
but  it  is  one  of  such  paramount  impor- 
tance in  the  mechanical  operation  of 
railways,  that  1  could  not  lightly  permit 
it  to  pass.  Next  to  the  improvement 
of  the  engines,  it  demands  the  deepest 
attention;  for  it  is  lamentable,  that 
a  heavy  dew,  or  a  little  rain  which 
would  scarcely  lay  the  dust,  or  a  little 
snow  which  would  disappear  the  mo- 
ment it  fell,  should  be  able  to  paralyze 
Que  of  the  noblest  of  modern  in- 
ventions. A  remedy,  I  think  it  would 
not  be  difficult  to  find.  Should  I  ever 
be  connected  with  the  construction  of  a 
new  railway,  I  intend  to  try  one,  unless 
before-hand,  a  better  should  be  in  use. 

By  what  has  been  shown,  it  is  evident 
that  the  first  principle  of  locomotion  is 
the  hold  or  bite  of  the  wheels  on  the 
road.  Unless  this  exceed  the  amount 
of  traction  force,  steam-power  is  thrown 
away,  the  wheels  will  slide  round,  and 
no  motion  can  ensue,  or  be  kept  up 
after  it  is  attained.  When  the  bite  is 
ample  and  the  steam  turned  on  upon  a 
stationary  engine,  its  want  of  vent  ra- 
pidly raises  the  temperature  of  the 
boiler,  and,  consequently,  the  quantity 
and  pressure  of  the  steam  on  the  piston. 
A  gradually  increasing  motion  is  the 
consequence.  But  as  this  motion  in- 
creases,  so  do  the  strokes  of  the  piston 
and  consumption  of  the  steam  ,*  and  it 
results,  that  the  temperature  of  the 
boiler  sinks  again,  until  it  has  reached 
that  point  at  which  the  temperature 
carried  off  by  the  consumed  steam,  ba- 


lances that  communicated  by  the  fire  to 
the  boiler.  At  this,  point,  a  uniform 
motion  in  the  train  will  commence,  and 
be  maintained,  without  any  regard  to> 
the  bite  of  the  wheels  being  in  excess- 
of  the  traction  of  the  load.  An  engine 
of  a  less  weight  will  therefore  preserve: 
that  velocity  it  could  never  have  given. 
However,  it  will,  in  all  cases,  be  ad* 
visahle  to  have  more  bile  than  is  wanting; 
especially  as  the  expense  of  propelling 
an  additional  ton  or  two  is  immaterial, 
and  might  always  be  made  up  in  the 
structure  of  the  carriages  of  the  train. 
Olfactions  1  kuow  arise  to  weighty  en* 
gines,  but  where  the  question  is  one  of 
efficiency  or  inefficiency,  there  is  little 
room  for  choice.  I  would  much  rather 
increase  the  strength  of  the  rails,  which, 
wearing  but  little,  will  be  thrown  chiefly 
on  the  first  cost,  than  be  deficient  in 
that  which  is  indispensable  for  success, 
namely,  power  in  the  engine, 

A  very  important  consequence  in  the 
structure  of  a  railway  follows  what  we 
have  said,  but  which  has  been  strangely 
overlooked  in  some  of  the  projected 
railways.  I  allude  to  elevating  the  main, 
and  intermediate  termini  of  a  railway, 
above  the  general  lines  in  their  respec 
tive  neighbourhoods,  so  as  to  begin  with 
a  descent  from  every  point  of  rest.  By 
this  means,  gravity  may  be  pressed  into 
service  in  aiding  to  get  up  the  full  speed 
quickly  with  departing  trains,  while 
with  arriving  trains  it  would  be  scarcely 
less  beneficial  in  arresting  their  velocity. 
As  the  engines  commonly  labour  and 
strain  more  at  starting  than  in  other 
parts  of  their  course,  this  is  the  place 
at  which,  on  the  principle  of  economy 
as  well  as  on  account  of  the  speed,  it 
will  be  most  advantageous  to  assist 
them.  On  the  Liverpool  and  Manchester 
line,  this  object  has  been  pretty  well 
accomplished  at  the  two  extremes,  but 
whether  by  accident  or  design  I  am  un- 
able to  tefl. 

The  present  number  having  been  ex- 
tended to  a  greater  length  than  I  in  ten* 
ded,  I  must  reserve  the  mathematical 
consideration  of  the  subjects  JHst  now 
discussed,  to  a  future  communication. 

Another  point,  of  scarcely  inferior 
importance,  also  suggests  itself  from  our 
views  of  the  necessity  of  having  ample 
bite,  namely,  that  of  making  all  the  wheels 
of  the  engine  efficient,  or  of  applying  the 


Digitized  by 


Googk 


236 


m'cu&py's  pbopkllers. 


*ffegm  to  them  all,  instead  of  totwo  only/ 
as  is  commonly  done.    In  some  engines 
the  two  hind  wheels  are  fixed  to  the 
axle,  to  two  cranks  of  which,  in  perpen- 
dicular planes,  are  applied  rods  from 
the  pistons.     In  others,  strong  bars  also 
go  from  each  hind,  to  its  corresponding 
fore  wheel ;  thus  tying,  or  coupling  them 
together,  and  making  all  four  do  their 
duty  on  the  road.      Among  practical 
men,  considerable  difference  of  opinion 
.exists  as  to  the  respective  merits  of  these 
-methods.     Mr.    Dixon  and   Mr.  Ro- 
berts, of  Manchester,  gave  me  their 
■Opinion  in  favour  of  uncoupled  wheels. 
Coupled  wheels,  one  of  these  gentlemen 
thought  not  so  well  adapted  for  quick 
-work  as  uncoupled;    and  both  allow, 
that  they  are  much  more  likely  to  get 
strained,  and  out  of  order.   On  the  con- 
trary, others,  and  among  them  a  gen- 
tleman who  has  several  of  hi?  engines' 
at  work  on  the  Liverpool  and  Man- 
chester Railway,  expressed  to  me  a  de- 
cided preference  for  coupled  wheels. 
Mr.  Dixon  made  an  observation,  which, 
coming  from  one  of  his  extensive  op- 
portunities of  acquiring  correct  practical 
knowledge,  is  deserving  attention — he 
thought  that  uncoupled  wheels  have  as 
much  power  for  rapid  motion,  as,  in  the 
present  state  of  our  steam-engine  skill, 
steam   can  be  found  for.     Admitting 
this,  would  it  not  be  advisable  to  reduce 
the  weight  of  the  engine,  so  as  to  ease 
the  rails  of  the  great  stress  on  them, 
and  contrive  some  means  of  applying 
the  steam  to  all  four  wheels  without 
creating  that  strain  which  is  complained 
of  ?     Not  knowing  whether  it  has  been 
tried,  it  has  occurred  to  me,  that  if  the 
fore    and    hind   axles    were    similarly 
cranked  and  coupled,  with  strong  car- 
riers (as  Mr.  Gurney  would  call  them) 
on  their  shoulders,  which  were  made  to 
act  against  a  bolt  in  the  interior  circum- 
ference of  each  wheel,  the  wheels  might 
turn  like  other  carriage-wheels,  freely  on 
their  axles,  and  obviate  much  of  the 
straining  of  wheels  iinmoveably  tied  to 
each  other  and  to  the  axles,  while  each 
would  do  its  portion  of  the  work. 

John  Herapath. 

Kensington,  June,  1835. 

m'curdy's  PROPELLERS. 
Sir,— Had  Mr.  M'Curdy  been  a  little 
more  explicit  in  his  account  of  his  pro- 


peller, nd 'would  Ahave  saved  both  him- 
self  andi»fliSometrpubte,andh^y«pi^. 
Vented!  any  misunderstanding.  In  hi* 
description  he  does  not  state  that  his 
cranks  are  to  be  of  cast,  and  not  wrought, 
iron;  and  the  latter  being  the  miiterimj 
of  which  they  are  generally  .paadfo  j$ 
was  but  reasonable  for  me  to  support 
that  he  followed  the  usual  course,!  Allo^r j 
ing  therefore,  the  advantage  in  point  ofc 
cheapness  of  cast  cranks  over  wrought, 
and  of  "  one  pattern  serving  for  all," 
(vessels  of  all  sizes  ?)  I  have  only  to 
observe,  that  there  is  quite  as  much  un- 
certainty in  producing  a  perfect  casting, 
as  a  perfect  welding;  and  that  as 
wrought  iron  is  flexible  and  tough,  and 
cast  the  contrary,  (according  to  Tred- 
gold's  experiments,  the  specific  cohe- 
sion, taking  glass  as  one,  of  the  best 
German  bar,  is  9.880,  and  of  the  best 
German  cast,  7.250,)  what  is  wanting 
in  strength,  must  be  made  up  for  in 
twlk,  and  consequently  weight.  Nor 
has  he  disproved  the  inutility  of  using 
a  number  of  cranks,  which  being  able 
to  act  only  in  unison,  the  derangement 
of  one  would  interrupt  the  working  of 
the  others.  If,  for  instance,  the  paddle 
arm  or  rod  B,  were  to  receive  an  acci- 
dental blow  or  shock,  so  as  to  bend  it, 
this  would  render  the  action  so  stiff,  as 
greatly  to  impede  the  working,  if  it  did 
not  derange  or  break  the  whole  appa». 
ratus. 

Mr.  M'Curdy  is  altogether  mistaken 
in  imagining  that  my  remark  upon  the 
originality  of  the  invention,  was  in-v 
tended  as  "a  sneer;"  or  that  by  that 
remark,  I  intended  to  attack  the  validity 
of  his  patent.  I  did  not  even  know 
that  the  invention  was  patented.  He' 
does  not  so  state  in  his  description  (No. 
607).  I  merely  meant  to  infer  that  any 
constant  reader  of  the  Magazine  would 
recollect,  that  paddles  on  nearly  the 
same  principle  had  been  proposed  and 
described  several  times  in  it,  and  that  it 
would  be  unnecessary  for  me  to  repeat 
such  descriptions.  I  had  in  view, 
Chandler's  paddles,  vol.  x.  p.  289,  and 
more  especially  the  plan  proposed  by 
"  Robinson  Crusoe,"  vol.  v.  p.  20L        ' 

The  principal  point  in  Mr.  M'Curdy'f . 
propeller  is,  the  placing  the  cranks  at'( 
different  angles,  which  produces  a  quick r 
succession  of  dippings  of  the  padcljes^, 
this  has  been  adopted  by  Stevens-^he  ' 
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only  difference  being  that  M*CuraVs  is 
a  tour-throw,  and  Stevens's  a  three- 
throw. 

I  have,  it  will  be  perceived,  spoken 
of  «  Fair  Phy,"  as  Mr.  M'Curdy.  Iu- 
deed,  it  must  be  evident  to  every  one, 
that  the  defence  of  his  propellers,  was 
either  written  by  him, #  or  to  his  dicta- 
tion. Bat  this  does  not,  in  the  least, 
alter  the  strength  of  the  arguments. 
I  am,  Sir,  &c. 
Scrutator  Mechamcus. 

Jttne,  1835. 
A  WORD  OR  TWO  FOR   MR.   FINKUS. 

Sir,— There  is  a  practice  amongst 
some  men  who  are  scientific,  or  pretend 
to  be  so,  that  cannot  be  too  severely 
censured.  It  is  this  : — whenever  a  plan 
in  the  arts  is  proposed  that  bears  the 
stamp  of  originality,  there  are  some 
persons  always  ready  to  pounce  upon 
the  project  and  lay  claim  to  its  inven- 
tion. You  will  generally  find,  upon  in- 
quiry, that  those  persons  have  standing 
caveats  at  the  patent  offices,  with  cun- 
ning titles,  suited  to  any  thing  they  may 
choose  to  adapt  them  to.  I  have  several 
times,  in  the  course  of  ray  practice  as 
an  engineer,  met  with  the  most  glaring 
instances  of  fraud  of  this  kind ;  pro- 
vision ought  to  be  made  against  them 
in  any  new  patent  law  that  may  be 
framed. 

My  attention  has  been  drawn  to  this 
subject,  by  a  letter  in  your  617th  num- 
ber, from  Macclesfield,  claiming  what- 
ever merit  there  may  be  in  the  pneu- 
matic railway.  The  writer  shows  by 
his  letter,  that  he  is  not  well  informed 
on  the  subject,  and  that  his  ideas  about 
getting  a  power  by  forcing  air  through 
a  long  pipe,  are  altogether  fallacious. 
It  has  long  since  been  proved,  that  we 
cannot  get  power  and  speed  in  such 
manner;  the  friction  would  annihilate 
the  whole  of  the  moving  force  em- 
ployed. It  is  well  known,  however, 
that  when  air  in  a  pipe  is  rarefied,  the 
effect  is  entirely  different.  Besides, 
Mr.  Pinkus  has  a  mode,  by  means  of 
fixed  valves,  of  regulating  the  length 
of  the  column  of  air,  as  practice  might 
require.  In  looking  at  that  gentleman's 
published  specification  and  diagrams,  I 
see' that  he  understands  the  subject  that 


he  is  upon4,  and  has  provided  the  means 
of  carrying  his  plan  into  effect.  It  is 
true,  that  Mr.  Pinkus  must  remove  all 
the  air  before  his  piston,  but  then  he 
has  not  to  do  that  all  at  once.  He  does 
that  by  keeping  up  the  rarefaction  be* 
tween  the  valves ; — the  larger  the  pipe*. 
the  less  the  degree  of  rarefaction  of  air,, 
—the  smaller  the  pipe,  the  higher  the 
degree.  Within  certain  limits,  the 
same  power  would  act  in  both  alike- 
Your  other  correspondents  on  the  pneu*~ 
matic  railway  have  committed  some 
threat  errors,  which  I  will,  at  another 
time,  point  out.* 

Now,  as  to  the  originality,  I  happen* 
to  know  that  the  principle  belongs  to 
Mr.  Pinkus,  because  in  the  early  part 
of  the  year  1825,  I  was  employed  by 
that  gentleman  to  make  a  perspective 
and  sectional  drawings  of  a  plan  for 
propelling,  which  he  proposed  by  means 
of  a  pipe  to  be  laid  along  a  railroad, 
and  by  the  side  of  a  canal,  through 
which  he  intended  to  pass  a  current  of 
steam,  instead  of  air.  The  pipe  had 
a  narrow  slit  or  opening  on  the  side  or 
under  side,  which  was  closed  by  a  flex- 
ible valve,  acting  from  the  inner  side,, 
and  which  was  closed  by  a  wheel,  and' 
kept  tight  by  the  pressure  of  steam:: 
the  pipe  had  a  jacket  through  which* 
hot  water  or  steam  was  to  circulate,  so* 
as  to  prevent  the  steam  in  the  pipe  from* 
condensing.  The  steam  was  to  be  let' 
in  at  every  mile  or  two  along  the  line;, 
from  boilers  or  steam  generators.  This* 
was  certainly  a  pretty  idea,  but  I  know 
that  the  inventor  was  the  first  to  pointt 
out  its  fallacy,  on  the  ground  of  the 
impossibility  of  getting  a  power  either 
by  forcing  steam  or  air  into,  or  through* 
a  long  pipe,  because  the  greater  tie 
pressure  of  the  steam  or  compression,  qf 
the  air,  the  greater  the  friction  and  re- 
tarding force;  to  say  nothing  of  the 
great  loss  from  constant  radiation  of 
eat,  condensation  of  the  steam,  and 
▼ast  quantity  required.  Moreover  all 
the  joints  must  be  tight,  in  proportion 
to  the  pressure,  or  the  loss  would  be 

*  We  shall  be  happy  to  hear  again  from  ear  cor- 
respondent, and  hope  he  will  then  show  a  little 
more  clearly  than  he  has  done  here,  how  Mr.  Pin- 
kus has  actually  ••  provided  the  means  of  carrying 
his  plan  into  effect."  We  do  not,  of  course,  refer 
to  the  pecuniary,  but  the  scientific  mean*.— Ep. 
M.  M. 
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great  in  proportion  to  sucfi  pressure. 
So  much  for  the  originality  of  your 
Macclesfield  correspondent.  Mr.  Pinkus 
began  his  patent  for  the  pneumatic  rail- 
way in  1831,  as  I  tee  by  a  notice  from 
the  patent-office  now  hefore  me.  ' 
I  shall  be  glad  to  see  this  statement 

Erin  ted  in  your  Magazine,  to  which  I 
ave  been  a  subscriber  some  years,  in 
the  usual  fair  manner  in  which  you  print 
the  pro's  and  con's. 

Your  obedient  servant, 

H.  C.  Sexton. 
Chatham,  Jane  13th  1 1835. 


*HB   BUTTBRLEY    COMPANY    AND   ttOT- 
AtR   SMELTING  PROCESS. 

Sir, — 1  have  to  reqnest  you  will  cor- 
rect an  error  in  No.  ol4  of  the  Mecha- 
nics' Magazine,  in  which  the  Birtly 
Iron  Works,  near  Newcastle,  are  con- 
founded with  the  establishment  of  the 
Buttertey  Company, who  are  proprietors 
of  the  Butterley  and  Codnor  Park  Iron 
Works,  Derbyshire.  This  company  has 
been  formed  for  half  a  century,  and 
possesses  an  almost  inexhaustible  field 
of  the  finest  minerals.  Coals  they  send 
off  in  large  quantities  for  sale  in  all  di- 
rections, by  the  various  inland  naviga- 
tions, communicating  with  the  Trent, 
the  Soar,  &c.  &c,  untill  it  meets  the 
sea-borne  coal ;  and  at  least  ten  different 
beds  of  iron  ore,  all  lying  in  the  imme- 
diate vicinity  of  the  furnaces,  are  now 
in  work  for  their  supply. 

The  Butterley  Company  employ  in 
their  mines,  coal-fields,  blast-furnaces, 
rolling -mills,  forges,  boring-mills,  and 
steam-engine  manufactory,  35  steam- 
engines  of  all  sizes,  from  80  inches 
of  diameter  of  cylinder,  and  have  six 
blast-furnaces,  of  which  four  are  now 
in  work.  The  whole  of  these  furnaces 
are  blown  with  heated  air,  and  the  coal, 
which  is  admirably  adapted  for  the  pur- 
pose, needs  no  cokery,  being  very  car- 
bonaceous. The  mountain  limestone* 
which  lies  but  three  miles  from  the- 
furnaee,  is  used  as  flux  for  the  ore, 
which  is  clay  ironstone.  These  mate- 
rials produce  a  very  fine  grained  cast- 
iron,  remarkably  soft  and  fluid,  and  at. 
the  same  time,  they  are  equally  well 
adapted  to  make  "forge  pigs,'9  from 
which  are  manufactured  baca*  hoof  •»< 


and  boiler  plates,  of  the  beat  oaallty, 
and  steam-engines.  Bat,  as  your  cor*. 
respondent  observes,  that  much  preju- 
dice exist  against  iron  made  from  heated 
air,  I  shall  have  much  pleasure  In 
seeding  you  specimens  of.  the  iron* 
both  wrought  and  cast  for  inspection* 
M.  Dufresnoy,  M;  Perdonnet,  and 
several  other  Frenchmen  of  scientific 
reputation,  have  visited  the  ButteriSY 
Company's  Works,  with  which  they 
have  been  highly  pleased,  and  have 
been  willing  to  communicate  the  valu- 
able information  they  possess,  in  re- 
turn for  such  as  was  afforded  them  here. 
I  am,  Sir, 
Your  most  obedient  servant, 
Joseph  Glykn. 

Betterley  Iron  Works,  near  Derby* 
June  IS,  1835. 

X&PORTS  OF  THE  COMMITTEE  Of  SCIBffCB 
AND  ARTS  Of  THB  FRANKLIN  lASTt* 
TUTE. 

(Abridged  from  tfte  Jownmi  of  the  Fnnldia 
Institute.) 

1.  Woodside's  Revolving  Harrow  mid 
Seed  Cart 

The  committee  having  examined  a 
model  of  the  machine,  and  inspected  nu*» 
merous  certificates  of  its  performance, 
which  have  been  given  hy  agricultural 
gentlemen,  ave  of  opinion  that  this  is 
a  valuable  improvement  in  that  necessary 
implement  of  husbandry,  the  harrow. 

Some  of  the  committee  were  present 
during  a  trial  of  one  of  these  machines, 
the  result  of  which  was  highly  satisfac- 
tory. It  seemed  on  that  occasion  to  re* 
quire  more  power  to  move  it  than  tbe 
common  harrow  ;  but  its  superior  efficacy 
in  eradicating  weeds,  and  pulverizing 
the  soil,  will,  it  is  believed,  more  than 
compensate  for  this  difference,  as  it  will 
certainly  do  more  work  at  one  operation* 
than  the  common  harrow  will  at  two  or 
three. 

Another  advantage  which  it  possesses, 
is,  that  it  is  not  so  liable  to  be  clogged 
or  choked  by  weeds,  and  clods  of  earth, 
as  the  common  harrow.  These  are  col- 
lected by  the  latter ;  and  wherever  the 
harrow  is  raised  to  clear  it  of  them,  there 
remains  a  heap  of  rubbish,  which  im- 
pairs the  evenness  of  the  field,  and  in- 
jures the  crop. 

The  committee  have  not  had  an  onpot* 
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ttmity  of  seeing  the  seeding  apparatus  in 
operation;  but  from  an  inspection  of  it, 
tbey  believe  it  will  be  found  to  answer 
v^rv  well  fur  smooth  and  heavy  seeds, 

•  such  as  clover  seed,  and  wheat  or  rye,  as 
St  will;  if  properly  regulated,  distribute 
them  more  evenly  than  can  be  done  by 
hand. 

Subjoined,  is  a  description  of  the  ma- 
chine, which  has  been  furnished  by  the 

inventor. 

Description  of  Woodside's  Revolving 
Harrow  and  Seed-Cart. 

"  In  the  construction  of  my  harrow  I  use 
a  cylinder  of  about  six  inches  in  dia- 
meter, made  of  any  solid  wood,  equal  in 
length  to  the  distance  of  from  face  tu 
lace  of  the  bubs  of  the  wheels  of  a  cart, 
to  which  it  is  attached.  The  cylinder 
moves  on  gudgeons,  passing  through  the 
arms  of  a  frame,  the  four  ends  of  which 
rest  on  the  end  of  ibe  iron  axle  project- 
ing beyond  the  hubs.  This  frame  is 
forced  back  from  the  cart  wheel  by  a  nut 
jon  a  bolt,  which  eaters  the  end  of  the 
arms  of  the  frame,  for  the  purpose  of 
tightening  the  chain  band,  which  passes 
.aver  (he  bund  wheel,  secured  to  the 
spokes  on  the  inner  side  of  the  cart  wheel, 
having  a  V  groove  to  receive  the  chain. 
Near  each  end  of  the  cylinder  is  a  cast 
iron  cylinder,  with  a  V  groove  of  about 
eight  inches  diameter,  in  which  the  chain 
plays  with  a  cross,  which  gives  the  cylin- 
der a  counter  motion  to  that  of  the  cart 
wheel.  The  circumference  of  the  band  ' 
wheel  ou  the  spokes  of  the  cart  wheel 
being  about  123  inches,  and  that  of  the 
cylinder  wheel  24,  gives  six  revolutions 
of  the  cylinder  to  one  of  the  cart  wheel ; 
consequently,  the  teeth  on  the  cylinder 
(39  in  number)  move  with  a  rapidity 
which  roots  up  all  kinds  of  weeds,  such 
as  crab  grass,  wire  grass,  vines,  &c,  and, 
at  the  same  time,  pufverizes  the  earth 
.most  effectually,  to  the  depth  of  six 
inches  or  more,  the  length  of  the  teeth. 
By  placing  the  chain  band  over  the 
wheels,  without  the  cross,  the  cylinder 
will,  of  course,  revolve  with  the  cart 
wheel ;  and  as  it  makes  six  revolutions 
W»  one  of  the  cart  wheel,  the  cylinder, 
weighing  250  lbs*.,  acting  as  a  roller, 
tends  to  mash  the  clods  of  earth,  which 
the  teeth  in  revolving  cut  and  lighten  up, 
In  a<  very  effectual  manner.  In  working 
the  implement  without  the  cross  ia  the 


band,  it  does  not  require  much  power, 
but  it  is  evidently  not  so  effectual  in  de- 
stroying weeds,  &c.  There  is  a  con- 
trivance for  elevating  the  hairow  or  cy- 
linder, for  passing  over  stumps,  &c,  by 
means  of  a  windlass.  The  grain  is  dis- 
tributed from  the  cart  by  a  sieve  of  sheet 
iron,  in  the  form  of  two  spouts,  having 
a  descent  each  way,  from  the  centre  of 
the  cart  in  front,  and  passing  under  the 
shafts,  extending  as  far  out  as  the  cart 
wheels.  To  these  spouts,  or  sieves,  which 
are  perforated  to  suit  the  size  of  the  grain 
to  be  sown,  is  connected  a  mouth-piece 
©#  leather,  in  the  upper  end  of  which  is 
a  square  frame  of  iron  with  a  bolt,  which 
bolt  eaters  the  front  board  of  the  cart, 
and  suspends  the  sieve.  A  hopper,  with 
a  leather  mouth-piece,  placed  inside  of 
the  cart,  conveys  the  grain  to  the  sieve, 
which  is  always  full  while  any  grain  is 
to  be  seen  in  the  hopper.  The  grain  is 
shaken  through  the  sieves  by  means  of  a 
cog  wheel,  which  strikes  the  ends,  and 
are  revolved  by  a  band  which  passes  over 
the  hubs  of  the  cart  wheel,  and  the  two 
cog  wheels  on  each  side  of  the  cart  The 
faster  the  cart  moved;  the  faster  the  grain 
falls;  and  the  quantity  to  be  sown  to 
the  acre,  is  regulated  by  the  number  of 
holes  in  the  sieves. 

"Theharrow  and  seeding  apparatuscan 
be  attached  to,  and  detached  from,  the 
cart  in  five  or  ten  minutes,  so  that  the  cart 
is  always  at  service  for  other  purposes. 

"  1  am  willing  to  admit  that  my  mode 
of  harrowing  requires  more  power  than 
the  common  harrow,  and  I  think  my 
harrow  is  richly  deserving  of  more  power, 
as  it  does  the  work  far,  very  far,  superior 
to  the  implement  heretofore  used  for  that 
purpose.  As  regards  the  common  har- 
row, I  consider  it  a  very  rough,  ineffi- 
cient affair,  which  merely  scratches  two 
or  three  inches  of  the  surface  of  the  earth, 
covering  the  clods,  but  not  breaking 
them  ;  this  has  been  fully  proved,  by 
passing  my  harrow  over  after  it.  I  am 
fully  persuaded  that  with  three  horses, 
and  one  hand,  I  can  do  more  work  than 
six  of  the  old-fashioned  harrows,  and  in 
better  style." 

2.  Baldwin's  Locomotive  Engines. 
The  committee  having  examined  seve- 
ral of  these  engines,  which  are  now  being 
built  in  Mr.  Baldwin's  workshop  (Phila- 
delphia), and  find  in  them  numerous  im. 
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provements,  affecting  nearly  every  part 
of  the  machine.  The  first  they  will 
notice,  are  in  the  position  and  construc- 
tion of  the  force  pumps,  which  supply 
water  to  the  boiler;  the  guides  of  the 
piston  rods  are  made  hollow,  and  the 
cavities  are  used  for  the  chambers  of 
the  force  pump,  thus  giving  additional 
strength  to  the  guides,  without  much  in- 
creasing their  weight,  and  dispensing 
entirely  with  the  frame  and  fixtures  of 
the  ordinary  force  pumps.  Each  of  these 
pumps  is  furnished  with  five  valves,  three 
of  which  are  situated  between  the  boiler 
and  the  piston,  and  two  between  the 
piston  and  water  tank.  The  valve  nearest 
the  boiler  is  loosely  swivelled  to  a  stem, 
passing  through  a  steam-tight  collar  in 
the  top  of  the  valve  box,  by  means  of 
which  the  valve  can  be  sounded,  and,  in 
most  cases,  freed  from  obstructions. 

The  other  four  valves  are  contained 
in  one  box ;  this  box  is  secured  to  the 
pump  by  a  stirrup,  which  can  be  removed 
by  loosening  a  single  screw,  so  that  the 
valves  can  be  taken  out,  cleansed,  and 
replaced,  in  a  few  minu'es.  By  thus 
increasing  the  facility  pf  examining  and 
cleansing  the  valves,  and  thereby  dimi- 
nishing the  liability  of  the  force  pumps 
to  obstruction,  the  supply  of  water  to  the 
boiler  will  be  rendered  much  more  re- 
gular and  certain ;  and  the  chief  cause 
of  those  fearful  explosions  incident  to 
steam-engine  boilers,  will  be  in  a  great 
measure  removed,  as  it  is  confidently  be- 
lieved that  these  accidents  are  generally 
the  result  of  a  deficiency  in  the  supply 
of  water. 

Another  improvement  consists  in  the 
manner  of  reversing  the  motion  of  the 
steam  valves.  This  is  done  in  the  English 
engines  by  means  of  a  treadle,  and  a 
series  of  levers,  which  move  the  eccen- 
trics laterally  on  the  propelling  axle,  after 
the  hooks  of  the  eccentric  rods  are  thrown 
out  of  gear  with  the  rock-shafts.  In  Mr. 
Baldwin's  engines,  the  arms  of  the  rock- 
shafts  extend  on  opposite  sides  of  the 
fulcrum,  and  each  eccentric  rod  is  fur- 
nished with  two  hooks,  turned  in  oppo- 
site directions,  so  that  it  may  be  geared 
to  either  arm  of  its  rock-shaft ;  the  eccen- 
trics are  fixed  immovably  upon  the  axle, 
and  the  eccentric  rods,  instead  of  being 
carried  (as  they  usually  are)  to  the  front 
of  the  engine,  are  brought  to  the  stage 
at  the  hinder  part,  and  there  geared  to 


either  arm  of  the  rock-shafts,  at  the 
.  option  of  the  engineer.  When  the  hooks 
of  the  eccentric  rods  are  geared  to  the 
same  arms  of  the  rock-shafts  as  the  valve 
rods  are,  the  motion  of  the  valves  cor- 
responds to  that  of  the  eccentrics;  if  they 
be  geared  to  the  opposite  arms,  the  mo- 
tion of  the  valves  will  be  reversed ;  and 
if  they  be  not  geared  to  either  arm,  the 
rock-shafts  and  steam  valves  can  be 
worked  by  the  hand  levers.  The  advan- 
tages of  this  arrangement  are  several; 
the  eccentrics  being  firmly  secured  to  the 
axle,  are  less  liable  to  get  loose,  and  out 
of  repair ;  it  dispenses  entirely  with  the 
treadle,  and  its  appendages,  and  also  with 
four  rock-shafts,  and  the  complicated 
hand  gear  of  the  English  method. 

But  the  most  important  benefit  is,  that 
the  rock-shafts  and  eccentric  hooks  are 
placed  immediately  under  the  eye,  and 
within  the  reach  of,  the  engineer,  which 
is  not  the  case  in  the  ordinary  arrange* 
ment. 

The  axle  of  the  driving  wheels  has 
also  been  made  the  subject  of  improve* 
ment  by  Mr.  Baldwin.  I  nstead  of  fixing 
the  ends  of  the  axle  into  the  centres  of 
the  wheels,  as  is  usually  done,  he  dis- 
penses with  one  of  the  arms  in  each 
crank,  and  fixes  the  wheel  upon  the 
wrist  of  the  crank,  with  its  centre  ad- 
justed to  the  centre  of  the  axle.  By  this 
change  in  the  form  of  the  axle,  the  power 
of  the  engine  is  applied  directly  to  the 
wheel,  without  the  intervention  of  aa 
arm  of  the  crank,  thus  diminishing  the 
strain  upon  the  axle,  and,  consequently, 
lessening  its  liability  to  be  broken.  By 
this  means,  also,  Mr.  Baldwin  has,  in 
some  measure,  obviated  the  tendency  of 
the  driving  wheels  to  twist  upon  the 
axles,  and  become  loose ;  a  very  general 
and  troublesome  defect  of  locomotives. 
Another  good  effect  resulting  from  this 
change,  is,  that  the  distance  between  the 
two  cranks  is  increased  about  ten  inches, 
which  will  admit  of  a  corresponding  en- 
largement of  the  boiler,  and  of  a  more 
advantageous  disposition  of  the  weight 
of  the  fire-place,  by,  bringing  it  about 
fourteen  inches  nearer  to  the  axle.  la 
these  engines,  the  steam  pipe  i»  intra* 
duced  into  the  boiler  through  the  opening 
by  which  it  usually  communicates  be- 
tween the  dome  and  the  cylinders ;  and 
the  end  of  the  pipe  beneath  the  dome  is 
supported  on  a  horse,  fixed  within  the 
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boiler,  so  as.  to  admit  of  its  longitudinal 
expansion  and  contraction  by  changes  of 
temper atore  5  and  to  avoid  inconvenience 
from  the  same  cause,  the  stop  of  the 
throttle  valve  is  fixed  On  the  steam  pipe,5 
instead  of  the  head  of  the  boiler.  A 
twofold  benefit  is  derived  from  this  plan 
of  introducing  the  steam  pipe ;  first,  the 
pipe  may  be  made  without  a  joint  within 
the  boiler;  and  secondly,  a  man  hole  in 
the  boiler  maybe  dispensed  with ;  for  the 
juncture  between  the  dome  and  boiler, 
as  well  as  all  the  other  steam  joints,  be- 
ing  accurately  fitted  by  grinding,  and 
formed  without  any  cement,  or  packing, 
the  dome  can  easily  be  taken  off  and 
replaced,  and  its  aperture  used  for  occa- 
sional access  to  the  inside  of  the  boiler. 

In  the  construction  of  his  driving 
wheels,  Mr.  Baldwin  uses  hubs  and 
spokes  of  iron,  cast  in  one  piece  :  felloes 
of  hard  wood  are  framed  into  the  ends 
of  the  spokes,  and  the  whole  is  firmly 
bound  together  by  a  stout  tire  of  wrought 
iron,  with  a  flanch  on  its  inner  edge; 
thus,  by  a  judicious  combination  of  iron 
and  wood,  he  has  united  the  strength 
and  firmness  of  the  former,  with  the 
elasticity  of  the  latter,  so  desirable  in  the 
tread  of  the  wheels. 

Mr.  Baldwin  has  completed  several 
engines,  which  combine  all  these  im- 
provements; one  of  them  may  he  seen 
in  operation  on  the  Philadelphia  and 
Trenton  Rail-road,  and  four  on  the  state 
road  to  Columbia  ;  all  of  which,  as  well 
as  "one  in  use  at  Charleston,  South  Caro- 
lina, have  given  entire  satisfaction  by 
their  performance. 

3.  Tylers  Shifting  Gauge  Cock. 

This  gauge  cock  consists  of  a  tube, 
with  a  long,  sweeping  bend,  which  passes 
through  a  steam-tight  collar,  or  socket, 
in  the  head  of  the  boiler.  When  this 
tube  is  made  to  revolve  in  its  socket,  the 
motion  of  the  end  in  the  boiler  corre- 
sponds to  that  of  a  radius  from  the  centre 
of  the  socket ;  so  that,  if  its  radial  length 
be  six  inches,  the  orifice  will  describe  a 
circle  three  feet  in  circumference,  and 
command  a  vertical  line  in  the  boiler, 
one  foot  in  length.  The  lever  which 
turns  the  plug  of  the  cock  outside  of  the 
boiler,  has,  when  it  is  parallel  to  the 
head  of  the  boiler,  the  same  radial  di- 
rection and  length  as  the  tube  within ; 
so  that,  when  applied  to  the  head  of  the 
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boiler,  it  will  always  indioate  the  position 
of  the  inner  orifice  of  the  tube. 

The  utility  of  this  contrivance  is  ob- 
vious at  a  glance,  as  a  momentary  in- 
spection will  show  that,  by  means  of  itj 
the  elevation  of  the  water  in  the  boiler, 
and  its  condition,  whether  of  increase  or 
decrease,  can  be  ascertained  with  the 
greatest  accuracy.  It  also  possesses  the 
merit  of  simplicity,  and  lit  11  ess  for  prac- 
tical application,  and  will  generally  en- 
able a  prudent  engineer  to  avoid  the 
danger  arising  from  a  deficiency  of  water 
in  the  boiler. 
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(Selected  from  the  Franklin  Journal.) 
Machine  for  Adding,  Daniel  Kohlert 
Sunbury. — In  the  "  Machines  Jpprottvees  par 
PAcademie  Royale,"  there  is  a  considerable 
number  described  for  performing  operations 
in  arithmetic,  and  we  could  point  to  many 
others  of  more  recent  date.  Judging,  how- 
ever, from  the  universal  fate  of  such  ma- 
chines, we  conclude  that  they  have  generally 
led  to  the  road  '*  round  Robin  Hood's  barn," 
for  we  have  never  seen  one,  excepting  in  the 
collections  of  some  learned  societies,  where 
they  are  deposited  as  articles  of  curiosity. 
We  are  apprehensive,  therefore,  that  the 
present  patentee  has  expended  a  portion  of 
thought  and  money  upon  his  contrivance, 
for  which  he  will  never  be  rewarded,  either 
in  pelf  or  in  fame.  The  machine  operates 
by  means  of  wheels  and  pinions,  and  the 
sums  added  are  pointed  out  by  indices.  We 
do  not  think  that  we  should  perform  a  ser- 
vice acceptable  to  our  readers,  by  attempting 
a  description  of  it,  more  especially  as  the 
patentee  has  neglected  to  tell  in  what  par 
ticulars  its  novelty  consists,  having  made  no 
claim,  and  the  whole  affair  being  treated  as 
though  the  Abacus  and  Babbage's  machine, 
with  all  the  contrivances  intermediate  in 
merit  and  in  time,  had  never  existed. 

Improved  Mode  op  Manufacturing 
Oakum,  E.  Cook  and  S.  Usher,  Connecticut. — 
Oakum,  it  is  remarked,  has  hitherto  been 
manufactured  from  old  junk,  or  rigging,  or 
from  new  rigging,  or  yarns  spun  and  tarred 
for  that  purpose;  but  the  patentees  state 
that  they  have  discovered  that  the  requisite 
quantity  of  tar  can  be  incorporated  with  the 
fibres  of  tow,  hemp,  or  flax,  without  the  ne- 
cessity of  previously  spinning  it.  The  pro- 
cess consists  simply  in  immersing  the  mate- 
rials in  a  kettle  of  heated  tar,  and  expressing 
the  superfluous  portion  in  a  press  of  any 
construction.  The  patentees  broadly  "  claim 
as  their  joint  discovery  and  improvement, 
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the  principle  that  the  proper  quantity  of  tor 
eon  be  incorporated  with  the  material  of 
which  oakum  is  intended  to  be  made,  whether 
liemp,  flax*  or  tow,  in  its  dressed  state,  with- 
out first  twisting  or  spinning  the  same;  whe- 
4h*r  effected  in  the  mode  aforesaid,  or  in  any 
frther  manner*" 

-  We  are  not  aware  that  this  mode  of  pre- 
paring  oakum  has  been  practised ;  but  from 
Jfc*  simplicity  of  the  process,  and  the  exten- 
sive use  of  the  article,  it  Scarcely  seems  pro- 
Jsable  that  it  has  not  been  essayed. 

v,Bi.bcit  Printing,  James  Rennie,  New 
•terteyu— Two  Patents:— 1.  For  supplying 
and  diffusing  the  colour.  A  wooden  trough, 
gather  more  than  twice  the  size  of  the  block 
to  be  used,  is  made  to  contain  the  colouring 
matter;  a  second  trough  of  tin,  copper,  or 
other  metal,  occupies  one-half  of  that  first 
named,  the  centre  of  its  bottom  haying  a 
hole  through  it  of  one-fourth  of  an  inch 
diameter.  The  colouring  matter  is  poured 
into  that  spaee  in  the  wooden  trough  not  oc- 
cupied by  the  metal  one,  and  flows  thence 
through  a  hole  in  a  partition  dividing  the 
large  trough  into  two  parts,  so  as  to  pass 
under  the  metal,  and  up  through  the  perfo- 
ration in  its  centre.  A  sheet  of  sponge,  or 
similar  material,  is  to  be  placed  upon,  and 
to  cover  the  bottom  of  the  metallic  trough. 
and  upon  this  the  sieve,  used  in  sUeh  print- 
ing, may  be  placed.  The  height  of  the  li- 
quid poured  into  the  first  trough,  with  the 
degree  of  its  fluidity,  &c,  will  determine 
the  rapidity  with  which  it  will  be  supplied  to 
the  sieve,  and  this,  therefore,  is  capable  of 
being  properly  regulated.  S.  An  improve- 
ment in  the  above  apparatus  by  which  two  or 
more  colours  may  be  printed  at  once.  The 
space  occupied  by  the  horizontal  plate  on- 
which  the  sponge,  &e.  is  to  be  placed,  as 
before  described,  is  to  be  divided  into  two* 
or  more,  compartments*  by  Tertical,  me- 
tallic partitions;  and  each  of  these  compart- 
ments is  to  be  supplied  with  a  separate 
eoloun  by  the  means  before  set  forth.  The 
block  with  which  the  printing  is  to  be  ef- 
fected, is  to  be  so  constructed  that  it  will 
span  these  partitions,  and  allow  the  different 
parts  of  it  to  dip  into  the  respective  colours. 
"  iy  applying  the  type,  form,  or  block,  to 
the  sponge,  or  sieve,  within  the  spaces,  the 
different  colours  and  shades  will  be  commu- 
nicated to  the  appropriate  parts,  and  may 
then  be  stamped,  printed,  or  impressed,  on 
the  cloth,  paper,  or  the  material  to  be 
printed,  at  one  impression." 

UlANOTACTtJRB  OF  GLASS  OR  SAND  Pa- 
t«ft,  Isaac  Fisher,  Springfield,  Vermont. — 
Four  Patents:— 1.  For  sizing  and  distribut- 
ing the  glass  upon  the  paper.  The  main 
claimed  are  the  steaming  the  paper 


on  the  unsized  side,  which  prevents  its  eiirH 
ing;  and  the  manner  of  distributing  the 
glass  upon  the  sized  surface*  which  is  done 
by  laying  the  paper  upon  an  endless  feeding 
apron,  and  passing  it  under  a  sieve  con- 
structed for  the  purpose,  which  sieve  vibrates 
in  a  close  box  over  the  paper.  2.  For  soften- 
ing the  glass  paper.  In  the  machine  for  this 
purpose,  the  paper  is  made  to  pass  between 
steel  rollers,  of  which  there  are  five;  three 
of  them  stand  horizontally,  and  in  the  same 
plane,  and  two  others  beneath  them,  with 
their  gudgeons  intermediate  between  the' 
upper  rollers.  The  glass  paper  is  laid  upon 
a  cloth,  which  passes  between  the  upper  and 
the  lower  rollers,  and  traverses  once  back- 
ward and  forward,  which  completes  the  pro- 
cess. The  machine  is  ingeniously  contrived* 
3.  For  tbe  substitution  of  quartz  rock  for 
glass.  By  taking  quartz  rock,  and  grinding 
and  bolting  it  in  any  convenient  manner, 
without  first  calcining  it,  and  using  the  same 
as  a  substitute  for  pulverized  glass,  or  natural 
sand,  in  the  manufacture  of  paper;  a  better 
article  is  said  to  be  thereby  produced,  from 
the  greater  hardness  of  the  material,  and  the 
consequent  durability  of  the  angles.  4.  For 
sizing  the  paper  after  it  has  received  the 
glass  or  sand.  A  wooden  roller*  covered  witfc 
felt,  is  to  revolve  over  a  pan  containing 
heated  size;  its  lower  side  wadding  therein ^ 
the  supeifiueus  quantity  which  it  thus  re- 
ceives is  pressed  out  by  a  metallic  roller,  as 
the  felt  rises  from  it.  The  paper,  placed  upon 
a  sizing  board, is  then  passed  between  another* 
metallic,  and  the  felted  roller,  the  graihei 
side  of  the  paper  being  placed  in  contact  with 
the  felt. 

Improvement  in  the  Power  Loom  . 
James  C.  Kemp  (on,  Philadelphia. — In  the 
weaving  of  stripes  in  the  ordinary  power 
loom,  the  width  of  each  stripe  is  governed 
by  the  number  of  the  throws  Of  the  shuttle, 
and  in  case  of  the  breaking  or  running  out 
of  the  weft,  the  shuttle  still  goes  on,  and  is 
replaced  by  another  when  it  has  counted  its' 
number,  rendering  the  stripe,  in  such  cam* 
narrower  than  it  ought  to  be.  The  object  vt 
the  present  invention  is  to  remedy  this  defect} 
by  causing  the  change  of  shuttle  to  be  ihde« 
pendent  of  the  number  of  throws,  and  go* 
verning  it  by  the  actual  width  of  the  stripe* 
On  the  end  of  the  cloth  beam  there  is  what 
is  called  a  pattern  wheel,  which  revolves  with 
the  beam,  and  has  on  it  cams,  which  are' 
made  to  act  upon  the  levers  which  raise  the* 
shuttles ;  and  as  these  cams  operate  only  by* 
the  turning  df  the  pattern  wheel,  the  shuttles 
cannot  be  changed  until  a  certain  width  at 
cloth  is  wound  thereon ;  the  same  sfcottlej 
therefore,  may  be  thrown  any  number.  •* 
tunes*  if  empty i  as  the  beam  will  not  aot* 
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,  Safe**  ST^iM-E*teiNfe,  Louis  kfarthtiftil, 
BaUm&re.— The  namfe  Of"  Safety -engine  "  is 
fivefc  to  this  inveritor,  because  it  is  ndt 
liable  to  explode;  and  provided  the  coh- 
jidence  of  more  thah  one  taah  is  necessary  to 
the  explosion*  Of  a  project,  we  may  unhesitat- 
ingly a¥er  that  it  will  ttbt  explode  even  in 
the  metaphorical  acceptation  Of  the  term. 
•A  boat  is  to  be  propelled,  or  certain  machinery 
inoved,  by  the  power  of  "  One  Or  more  rrtett, 
according  to  the  siie  of  the  handle  of  the 
«tt><pe>"  which  swipe  is  a  piece  added  to  the 
«ad  of  a  lever,  and  said  lever  is  to  be  worked 
up  and  down  like  a  pump  handle — the  scrip*, 
or  addendum*  in  some  way*  which  does  not* 
and  never  will,  appear,  most  marvellously 
enabling  the  power  applied  to  produce  an 
effect  at  least  a  hundred-fold. 

PovtEr  Weaving,  Aden  ffolbrodk  ahd 
Ben.  French,  Neiv  Hampshire.— The  i  m  proves 
ttettts  made  are  three  in  nUthber ;  the  first 
"is  a  stop  motion,  by  means  Of  Which  the 
ftbm  is  stopped  of  itself,  whenever  the  filling, 
from  anjr  cause,  is  not  thrown  into  the  warp/* 
*  Whenever  the  threads  of  the  warp  adhere 
elosely  together  back  of  the  lese  rods,  the 
h>ds  are  drawn  but  of  their  place  tdwards  the 
ftarne&s,  by  Which  means  defects  are  produced 
in  the  doth,  called  draws.  In  order  to  give 
riOtice  to  the  tveaver  before  any  injury  arises 
from  this  cause,  another  stop  motion  has 
fceen  iHVented  by  usj  Which  is  the  secdnd  im- 
provement upoh  the  said  loom  claimed  by  us 
as  our  invention.*'  "  A  Jet-off  motion,  where- 
by equal  quantities  of  warp,  whenever  cloth 
is  made,  are  Unrolled  from  the  yarn  beam  in 
equal  periods  of  time^  is  the  third  improve- 
ment upon  the  said  loom  which  is  claimed  by 
us  as  our  invention.  By  means  of  it,  cloth 
of  an  uniform  thickness  can  be  made;  it  is 
described  as  follows/'  &c. 

IteWtGVEfc  Water  Wheel,  H.  Atterilh 
Jfetfr  For*;— This  is  ah  undershot  wheel,  to 
be  used  in  streams  where  there  is  but  little 
Mad  and  fail;  Particular  admeasurements 
ftrt  given  in  the  specification,  but  these  we 
ftted  not  notice;  The  buckets,  Or  floats,  are 
hinted  upon  the  arms,  or  rims,  of  the  wheel, 
the  hklge  being  at  the  lower  edge  of  the 
bucket  as  it  enters  the  water  ;  the  buckets, 
therefore,  stand  in  the  usual  position,  bear- 
ing agaihst  the  radiating  arms  whilst  they 
CM  entering,  arid  are  subjected  to  the  force 
Off  the  Water;  but  as  they  begin  to  ?lsg  from 
it,  their  hinges  admit  of  their  taking  a  di- 
rection which  will  enable  them  to  leave  with' 
out  lifting  it,  hanging  off  from  the  arms 
tn  til  carried  up  to  the  top  of  the  wheel)  when, 
by  their  own  gravity,  they  fall  against  them* 
and  are  so  sustained  until  they  again  leave 
tiie  water.  The  patentee  avers  that,  after 
the  experience  of  a  year  in  the  use  of  stick  > 


a  wheel,  he  is  tWnvincUd  thai  much  pwe*  fe 
gained,  Which,  in  the  ordinary  conttrikiiof, 
is  wasted  by  the  lifting  of  the  buefcet.  par- 
ticularly w&erti  thfere  is  Backwater.  There 
is  nd  claim  made,  but  the  particular  aajeft 
Of  the  invention  is  sufficiently  distinct*  aha 
ft  diflfers  essentially  frbm  the  hittfced  buckets 
which  have  been  so  frequently  es&a¥ert  ft 
running  streams ;  we  think  also  that  it  68*% 
some  advantage  frbm  the  cause  stattid  by  tne 
patentee,  whilst  there  is  little,  dr  hb  bbja* 
tion  to  the  hinges'  on  the  score  bf  complexity. 

Mode  or  Increasing  the  AnnBaiok 
of  the  Driving  Whbhi*  op  fil«  iftt 
comotive  Steam-Engine,  Bwa  LiMiil&\ 
Charleston. — The  mode  here  patented  *o# 
sists  in  "  using  the  tender*  or  ear*  neat  tlf* 
engine,  for  the  purpose  of  adding  weight  til 
the  driving  wheels  of  the  engine*  at  saell 
times  only  as  a  greater  adhesion  is  require*1 
than  the  weight  would  gi*e»  which  it  weaft 
be  practicable  to  carry  as  a  fixed  weight  on 
those  wheels,  without  injury  to  the  foa&V' 
"  At  the  points  of  starting,**  sa^s  the  patefi- 
lee,  '*  and  Ott  the  ascents  where  increased  ad- 
hesion is  required,  I  attach  part  of  the  weight 
of  the  car,  or  tender,  which  is  rteit  the  en* 
gine,  to  the  end  of  the  frame  of  the  engine 
next  the  driving  wheels,  which  may  be  done1 
by  means  of  a  lever,  screw,  wedge,  or  pUlleyi 
and  detach  it  again,  when  the  increased  ad- 
hesion is  tto  longer  necessary.  The  mOde* 
Which  I  have  used,  and  found  to  answer  per- 
fectly in  practice,  is  simply  te  connect  the 
car1,  or  tender,  next  the  engine,  to  the  en- 
gine, by  a  strong  iron  bar",  or  levef ,  one  ehd 
of  which  is  bolted  to  the  undei  side  of  a  Gross 
timber  in  the  frame  of  the  ear,  or  tender1, 
a  little  back  of  the  centre,  and  which  lever 
extends  under  the  frame  of  the  tender,  to  the. 
end  of  the  frame  of  the  engine,  and  into  the 
iron  which,  together  with  the  drawing  bolt* 
secures  it  to  the  engine.  Transversely  .ta 
this  lever,  1  attach  to  the  end  of  the  tender, 
next  the  engine,  two  levers,,  so  that  their 
fulcra  shall  be  six  or  eight  inches  on,  each 
side  of  the  main  lever*  or  drawing  bar*  These 
levers  have  a  jaw,  or  pivot,  five  or  six  inches 
in  length,  directly  over  the  main  lever,  ana; 
should  be  about  4$  feet  in  length.  When  the 
increased  adhesion  is  wanted,  the  engineer' 
has  only  to  place  his  foot  upon  the  ends  of 
these  levers,  and  press  them  into  a  hook*  or 
groove,  for  that  purpose,  on  the  corner  post 
of  the  tender  $  and  a  portion  of  the  weight 
of  the  car,  or  tender,  next  the  engine,  is  thut 
thrown  upoh  the  driving  wheels  of  the  tender ; 
and  when  the  increased  adhesion  is  no  longer 
wanted,  this  weight  is  detached  by  simply 
loosening  the  ends  of  the  levers*" 

MamjF*eTTjRE  or  VrtteaAR,  Edmtrd 
Cloth,  Netv  Yorh^Tht  patentee  affaiigtti  1* 
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the  nsual  way,  a  number  of  vessels  proportion- 
ed to  thequantityofliquor  to  be  operated  upon. 
*  I  then,"  he  says,  "connect  the  upper  part 
of  these  vessels,  casks,  or  cisterns,  by  |means 
;of  pipes,  to  an  air-pump,  or  any  kind  of 
<bldwing  apparatus,  in  such  manner  as  that, 
when  the  air-pump  is  put  in  operation,  it 
Shall  draw  a  current  of  air  through  the  vessels 
aforesaid,  and  deliver  it  through  a  refrigera- 
tory apparatus  for  the  purpose  of  condensing 
'itich  portion  of  the  liquor  as  the  air  may  hold 
ifi  Solution,  and  thus  preventing  its  loss.  In- 
stead of  this  arrangement,  I  sometimes  force 
a  current  of  atmospheric  air  into  these  ves- 
sels, casks,  or  cisterns,  near  their  bottoms, 
by  means  of  an  air-pump,  or  other  blowing 
apparatus,  from  whence  it  passes  to  their 
top,  in  apparent  contact  with  the  liquor,  and 
is  from  thence  led  off,  by  means  of  pipes, 
through  a  refrigeratory  apparatus,  in  the 
same  manner,  and  for  the  same  purpose,  as 
above  set  forth  and  described." 

Steam  Bug  Destroyer,  Jonathan  How- 
lei,  North  Carolina. — Woe  to  the  bed  bugs ! 
should  these  steam  bug  destroying  machines 
become  as  numerous  in  the  United  States,  as 
washing,  thrashing,  and  churning  machines, 
of  which  there  seems  tp  be  some  danger;  but 
what  is  somewhat  curious,  they  are  all  alike, 
and  are  also  all  of  them  similar  to  such  as 
had  been  previously  described  in  English 
journals.  As  the  bugs  are  doomed  to  de- 
struction, it  might  be  some  consolation  to 
them  in  their  dying  agonies,  to  know  that 
their  enemies  will  not  be  able  to  sustain  the 
right  which  they  claim  to  their  "infernal 
machines  *'  under  the  patent  laws,  the  great 
seal  to  the  contrary,  notwithstanding. 

Pump  Gauge,  J.  D.  Woodside,  Washing- 
ton.— An  opening  is  to  be  made  in  the  side 
of  a  ship's  pump,  just  below  the  upper  band, 
to  receive  a  small  brass  box,  which  may  be 
two  inches  high,  and  one  and  a  half  wide, 
and  which  is  to  be  furnished  with  a  door,  to 
dose  the  opening  when  the  gauge  is  not  in 
use.  A  small  roller  crosses  the  upper  end  of 
the  box,  and  over  this  passes  a  tape,  gradu- 
ated into  inches  and  half  inches.  One  end 
of  this  tape  descends  through  a  casing,  nearly 
to  the  bottom  of  the  hold,  and  has  a  float 
suspended  to  it,  which  will  be  buoyed  up  by 
the  water.  To  the  other  end  of  this  tape, 
a  counter  weight  is  attached,  to  take  up  the 
slack,  by  drawing  the  tape  over  the  roller  as 
the  float  rises  in  the  water.  The  patentee 
says,  '*  What  I  claim  as  my  improvement, 
is  the  vast  difference  between  ascertaining 
the  depth  of  water  in  the  hold  of  a  vessel  by 
the  ordinary  sounding  rod,  and  this  instru- 
ment;— that  the  depth  is  more  accurately 
ascertained,  as  the  vibration  occasioned  by 
the  rise  and  fall  of  the  Water,  owing  to  the 


motion  of  the  vessel,  is  at  all  times  pef&j?- 
tible  by  the  graduated  tape ;  therefore!,  the 
mean  is,  the  correct  depth  of  water  in  the 
vessel."  ,      " 

This  claim  is  very  awkwardly  expressed, 
as  it  is  not  made  for  the  improved  instrument 
as  described,  but'  for  the  vast  difference  be- 
tween the  result  obtained  by  it,  and  by  the 
ordinary  means  used  for  the  same  purpose? 
and  this  is  claiming  the  effect  of  a  machine, 
instead  of  the  machine  itself. 

Platform  Balance  foe  Weighing,  S« 
L.  Hay,  Boston. —  The  platform  balance' 
which  is  the  subject  of  this  patent,  is  sus- 
pended, so  far  as  we  know,  ia  a  manner  dif- 
ferent from  all  those  which  have  preceded  it. 
In  this  machine  there  are  four  levers,  which 
are  constructed,  and  operate,  like  steelyards, 
two  on  each  side  of  the  platform,  attached 
to  it,  and  to  the  frame  within  which  it 
stands.  The  fulcrum  of  each  lever  is  fast- 
ened to  the  frame,  one  end  thereof  to  the  plat- 
form, and  the  other  to  the  transfer  rod,  by 
which  the  motion  is  to  be  communicated  tp 
the  graduated  steelyard.  The  four  levers 
which  are  attached  to  the  platform,  have 
their  fulcra  at  different  distances  from  their 
ends ;  the  two  on  one  side  differing  from  the 
two  on  the  other.  In  the  drawing,  the  dis- 
tances, or  lengths  of  the  arms  in  one  paix, 
are  as  one  to  ten,  whilst  in  the  other  they  are 
equal,  like  a  scale  beam.  This  is  to  cause 
the  platform  to  descend  horizontally,  whilst 
these  levers  operate  upon  the  transfer  beam; 

Cast  Iron  Sink,  Zenos  Tarhon  and  Lent 
Tarbon,  New  York. — The  description  of  this 
affair  is  so  very  brief,  that  it  would  seem  im- 
possible to  say  any  thing  about  it  in  fewer 
words  than  those  used  by  the  patentees,  wfcicji 
are:—"  The  sink  is  thirty  inches  in  length, 
and  twenty  inches  in  width,  with  a  soap  djsp 
in  one  corner,  and  a  hole  through  the  ^Htoni 
to  let  off  the  water ;  all  of  which  is  made,  of 
pot  metal,  and  cast  whole."  We  4^not,r^" 
mire  long-winded  specifications,  but;  still, 
having  some  portion  of  curiosity*,  4m4  spffl* 
sense  of  justice,  we  should  like  to  kno*,,how 
to  mete  to  each  of  these  joint  inyeritaftrjjr 
how  much  to  Zenos  and  how  much  tp,  j^Ri 
—his  due  portion  of  the  mental  Jaipur, ex- 
pended in  inventing  the-  discovery  ,by  £h*m 
set  forth.  The  form  of  this  said  sin&(j>as 
nothing  new,  and  is  not,  therefore,  the  in- 
vention of  either;  nor  is  cast-iron,  Or  "'po.t 
metal,"  a  new  composition  of  matter. 

Improved  Fire -Engine,  Thomas  4- 
Chandler,  New  York  State.— If  what.t%e 
patentee  states  of  his  engine  were  true,— 
namely,  that  "  it  will  receive  and  discharge 
twice  the  quantity  of  water,  in  the  samr 
length  of  time,  with  half  the  manual  Upoar 
of  the  common  fire-engine,"  it  would  Ijc'Jrjetl 
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eft^^.^p  the,  epithet  "improved;"  but  this 
$  most  certainly  a  very  great  mistake.  We 
jjeaHy  believe,  that  it  would  be  much  nearer 
the  truth  to  say  that,  with  double  the  ma- 
nual labour,  it  would  throw  half  the  quan- 
tity of  water  of  the  common  fire-engine; 
ve  are  ready  to  confess,  however,  that  this, 
though  true,  would  be  a  libel,  as  it  would  be 
calculated  to  make  an  unfair  impression; 
but,  most  certainly,  the  friction  in  this  en- 
gine will  be,  at  least,  twice  as  great  as  that 
pf  ordinary  engines  discharging  the  same 
quantity  of  water.  There  are  to  be  four 
cylinders,  their  centres  forming  a  rectangle, 
and  their  pistons  having  rods  formed  into 
racks,  which  take  into  segment  wheels,  upon 
the  shaft  of  the  levers  that  work  the  pistons'. 
The  water,  from  the  four  barrels,  is  to  be 
forced  into  a  common  receptacle,  furnished 
with  an  air  vessel,  and  with  two  discharge 
■pipes,  in  order,  if  necessary,  to  play  two 
streams  at  once.  It  requires  no  great  por- 
tion of  mechanical  knowledge  to  enable  any 
one  to  decide,  that  the  rubbing  surface  of 
four  pistons  is  much  greater  than  that  of 
two  of  equal  capacity,  and  of  the  same 
length  of  stroke ;  that  a  rack  and  segment 
wheel  is  by  no  means  the  best  arrangement 
for  working  a  piston  rod ;  and  that  the  in- 
creased number  of  valves  and  water-ways 
must  be  attended  by  a  considerably  increased 
resistance. 

Percussion  Cannon  Lock,  Enoch  Hid' 
den.  New  York.— The  greatest  difficulty 
which  has  been  encountered  in  the  construc- 
tion of  percussion  cannon  locks,  has  been 
the  powerful  reaction  from  the  vent,  by 
which  the  hammer  has  frequently  been  blown 
off,  and  other  injurious  effects  produced. 
Springs  have  been  devised  to  throw  the  ham- 
mer out  of  the  way  so  instantaneously,  that 
the  reaction  should  not  effect  it,  but  the 
suc'cess  in  this  point  has  been  but  partial. 
'f  he  main  object  of  the  present  patent  is  the 
Sitae,  as  will  be  seen  by  the  following  claim  :— 
'  il  What  I  claim  as  my  invention,  and  for 
yhlcb  1  ask  a  patent,  is  the  manner  in  which 
iu  employ  the  reacting  spring,  as  described 
under  the  various  modifications  thereof,  as 
'Bireitt  shown,  by  which  the  hammer  is  in- 
stantaneously thrown  up,  after  striking  the 
percussion  cap  directly  upon  the  vent  of  the 
'cfcnnW' 

,  Percussion  Powder,  Samuel  Guthrie, 
Sachets  Harbour* — "  I  prepare  the  percussion 
powder  frqni  any  of  the  materials  employed 
fer  that  purpose,  using  fulminating  mercury, 
wtotmtlng,  Silver,  and  oxide  of  tin,  or  regulus 
"6T antimony;  chlorate  of  potash  with  char- 
mbM;  sulphur,  sulphuret  of  antimony,  or  any 
^ffiftture'  of  substances  capable  of  inflaming 
Mfotipowderyby  percussion,  forming  the  same 
}Jjftb  a  pasteV  and  granulating  by  processes 


which  are  well  known;  sometimes  making 
the  grains  of  a  small  size,  like  those  of  ordi- 
nary gunpowder ;  at  other  times,  I  make  them 
of  such  size  that  a  single  grain  suffices  for  a 
priming,  and  is  substituted  for  the  coppe/r 
caps  used  in  fowling-pieces,  muskets,  &c,; 
or  still  larger,  so  that  they  may  be  used  for 
the  discharge  of  ordnance  of  all  descriptions. 
.These  grains  are  so  compounded,  that, their 
are  hard  enough  to  be  packed  up,  and  carried 
about,  withont  being  liable  to  be  crushed. by 
their  abrasion  against  each  other,  or  by  any 
force  to  which  they  are  ordinarily,  subjected), 
These  grains  are  rendered  water-prpof  W 
coating  them  with  shellac, dissolved  in  alcohoj, 
or  any  other  resinous  varnish*  ^  Such  po.wd.er 
I  have,  for  some  time,  been  in  the  rTab}tt^f 
manufacturing  and  vending;  but  1  have 
recently  made  an  improvement  therein, 
which  is  as  follows.  Before  the  varnish  with 
which  the  grains  are  coated  is  perfectly  dry, 
I  cover,  or  coat,  them  with  some  metallic 
substance;  and  this  I  do  by  taking  leaf 
metal,  or  any  of  the  metallic  powders  known 
under  the  name 'of  bronze,  or  bi- sulphuret 
of  tin,  or  any  other  metal,  or  metalline  com- 
pound ;  and  in  these  1  roll  the  grains  whilst 
yet  tackey  with  the  varnish.  The  powder 
thus  prepared  is  not  only  improved  in  appear* 
ance,  but  has  greater  smoothness  and  dura- 
bility than  before.  After  thus  coating  the 
grains,  I  sometimes  apply  another  covering 
of  copal,  or  other  water-proof  varnish,  being 
governed  in  this  particular  by  the  nature  of 
the  powder,  and  the  purpose  to  which  it  is 
to  be  applied." 

Shoemakers'  Bench,  Samuel  Haynes, 
Massachusetts. — A  long  bench  is  to  be  made, 
which  may  be  about  three  feet  high;  and 
from  a  platform  on  the  floor,  a  row  of  stan- 
dards, or  uprights,  are  to  extend  up,  through 
this  bench,  projecting  above  it  to  a  sufficient 
height  to  receive  the  last  in  a  notch,  made 
for  that  purpose,  on  its  upper. end.  These 
standards  are  to  be  about  a  foot  apart,  and 
for  one  workman  there  may  be  ten,  or  more, 
of  them.  Straps  are  to  extend  from  the 
lasts,  through  holes  in  the  bench,  their 
lower  ends  being  attached  to  treadles  neat 
the  floor;  then,  by  placing  the  foot  upon  a 
treadle,  the  strap  is  strained  so  as  to  hold 
the  last  firmly  down,  and  by  slipping  the 
treadle  under  a  cleat,  it  becomes  fixed.  Shoes 
or  boots  which  are  to  be  wrought  upon,  are 
placed  on  the  lasts,  and  all  of  them  confined 
in  the  same  position,  each  in  its  own  staft^ 
dard;  this,  is  to  enable  the  workman  to  pass 
from  one  to  the  other,  alternately  performing 
the  same  operation  upon  each,  and  thus 
avoiding  the  necessity  of  a  frequent  change 
of  tools  and  position.  The  patentee,  says, 
that,  "in  this' mode,  the  operator  will  be 
able,  in  a  given  time,  to  manufacture  and 
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nifth.  ii|  a,  complete,  thorough,  and  work- 

laniipe  manner,  more  than  double  the  nura- 

ier  pf  shoes  that  he  fipuld  in  the  usual  mode 

i  manufacturing.,, 

Although  there  certainly  is  no  great  por- 

b\j  of  invention  in  this  cpnttf  yance,  we 

thiu/k  thatthere  is  sufficient  novelty  in  it  to 

Justain  a'patent,  which  will  be  very  valuable^ 

ff4  its  utility  is  equal  to,  or  approaches  ijj 

jtodunt,  that  stated  by  the  patentee. 

'A  Steam  Bake;r,  Charles  F.  tVilcox.— 
,A  steam  boiler  is  to  be  made  by  taking  two 
cylinders  of  iron,  one  smaller  tljap  the  other, 
placing  them  concentrically,'  and  uniting 
Ijjem  by  q.  rim  at  tqp  and  bottom."  The 
Space  between'  these  cylinders  is  to  contain 
{he  water,  and  the  interior  cylinder  forms  a 
part  of  'p$  body  of  the  furnace.  "The 
space  petween  the  two  cylinders,  for  the  ge- 
heratipg  of  steam,  rmjst'be  adapted  to  the 
size  df  the  apparatus.  In' one  eleven  inches 
fa  diameter,  and  seven  inches  deep,  the  space 
may  be  one  inch  wide.*'  Jn%  an  aperture 
near  Jhe  top,  a  tube  is  inserted  to  supply- 
Water,  the  boiler  is  to  be  placed  on  a  stand, 
forming  an  ash  pit,  with  grate  bars  to  sup- 

r  ft' the  fuel.'  ph  the  top  of  the  boiler  there 
to  be  a  cast-iron  dish,  or  skillet-like  vessel, 
and*  th'isls  to  be  furnished  with  a  tin  cover, 
forming,  with  the  dish,  an  oven,  or  cooking 
chamber.  On  one  side  of  the  boiler,  at  it$ 
upper  edge,  a  brass  cock  is  to  be  inserted, 
and  a  tin  tube,  with  suitable  joints  and 
|lbows,  Is  to  conduct  the  steam  from  this" 
COeVfrito'the  oven,  or  cooking  chamber,  an 
opening  'beidg  left  in  the  tin  cover  for  that 
purpose.  ! 

"T£e  in^nroyemen^  consists  in  the  mode 
of  qonveymg  tpe  steam,  and  in  connecting 
{£e.  steam*  witii  the  heat  from  fbe  furnace,  io 
oi£  operafjon.** 

Xhis^  may  really  be  an  improvement  in  fhe, 
mode  pf  copying,  but  we  confess  that 'there 


tjie  jntchen  comptrollers. 
'  P$jttripetal  1>ower  Press,  EHphalet 
$»  Scripture, — This  press  is  described  a^  be- 
i$S  "  HP0Q  a  ?e7  principle,'*  but  to  us  if 
appears  jijte  an  oil}  acquaintance,  Very  little 
ftltjere4  by  MPe  or  dress.  It  is,  \n  fact,  a 
impound  lever  press,  in  which  the  lever 
(hat  is  to  raajce  the  pressure  is  to  be  placed 
typrijjbnjally,  and  to  work  upon  a  pin  in  a 
vertical  standard,  on  one  side  of  the  frame,' 
ip  other  end  wording  up  anc[  down  between, 
*wo  vertical  standards,  where  it  is  acted  upon 
,}y'a  second  lever,  connected  to  it  by  links) 
fehicti  operate  (ike  tbe  toggle  joint!  the 
follower,  or  pressing  part,  is  on  the  lower 
side  of 'the  first  named  lever.  This  press 
js,  spoken  of  af  capable,  umjer  different  modi^ 
jications,  <>f  ^||iig'|jpplie^  to  a  great  yariet* 


i 


of  purposes,  among  which,  are  pientipned. 

grip  ting;  packing  goods,  such  as  cotton, 
our,  tobacco,  hops  j  extracting  oil,  and 
other  juices :  also,  pressing  for  clothier?! 
paper-makers,  harness-makers,  dairymen, 
&c;  impressing  and  cutting  metals,  &c, 
From  the  smallness.  of  its  range,  there  are 
some  of  these  objects  to  which  it  could  riq^ 
be  advantageously  applied ;  whilst  for  other* 
to  which  it  is  more '  particularly"  adapted,  it 
has  long  since  been  employed. 

Water  Wheels,  to  propel  all  kinds 
of  Machinery,  Rail-road  cars,  vessels, 
&c. — The  construction  of  this  machine  is  the 
same  with  that  of  some  rotary  steam-engines- 
which  we  could  point  out  in  the  books;  A 
circular  drum  is  to  be  used,  the  periphery 
and  ends  of  which  are  to  be  perfectly  trurf, 
and  a  wheel,  with  valves,  or  buckets,  is  to 
be  made  to  revolve  in  this  drum;  this  wheel, 
and  its  valves,  must  fit  perfectly  tight,  but 
revolve  freely  between  the  heads,  and  the 
valves  are  to  slide,  air  tight,  but  freely,  into 
openings  made  in  the  wheel  to  receive  diem. 
A  rod  connecting  two  opposite  valves  passes 
through  the  wheel,  so  that,  as  one  slides  into 
the  space  prepared  for  it,  the  other  is  pro* 
traded.  Two  blocks,  or  stops,  on  opposite 
sides  of  the  drum,  and  about  one-third  of  the 
circumference  of  the  circle  apart,  touch  in 
one  point  the  periphery  of  the  revolving 
wheel,  and  serve  to  retract  or  protrude  the 
valves.  Water,  under  a  sufficient  head},  is  to 
be  let  in,  to  act  upon  the  valves,  or  buckets, 
and  is  to  be  ^charged  at  an  other  opening.  In 
rail-road  engines,  $c,  where  there  is  not  a 
sufficient  head  of  water,  it  is  ie  be  pumped  ug 
|)y  hand,  steam,  or  otherwise,  into  a  reservoir, 
and  used  over  and  over  again.  All  who  "know 
any  thing  of  mechanics,  will  now  be  ready  to 
exclaim,  "  Stop  there,  we  have  heardenough;? 
and  as  we  think  89  too,  we  shall  add  nothing 
morel 

Tin  Baker,  Josiak  St.  John,  New  Kwil 
State.— This  baker  may  be  made  of  tin,  ot 
other  sheet  metal,  and  the  form  generally  give* 
to  it  is  that  of  an  oblong  bo$,  with  cipculfcf 
ends.  In  each  of  these  ends,  there  is  a  fur- 
nace sufficiently  large  to  contain  a  quart,  09 
more,  of  charcoal,  there  being  grate  bars 
under  the  furnaces,  made  in  the  usual  way. 
The  box  between  the  furnaces  constitutes  the 
oven,  and  boiling  is  effected  in  vessels  fitted 
into  openings  just  above  each  furnace.  The 
dimensions  given  for  an  ordinary  sized  bakerj 
are  the  following.  The  body,  in  which  is 
the  oven,  two  feet  in  length,  by  one  foot  ill 
height  ana"  width,  with  a  door  on  the  front 
side.  A  circular  projection  on' either  end  iQf 
the  furnaces;  these  projections  may  be  eigh£ 
inches  |n  length,  and  nine  in  height  There 
|s  to  be  a  flue  from  each  end,  uniting  at  lengt^ 
J3  $  common  pipe.  "  4  very 'good  character 
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was  a  circumstance  with  wbfch  alnioft 
every  one  was  conversant.  ":  -" 

Mr,  Baddeley  appears  partly  to  hare 
misunderstood  me,  when  I  said  that  *yk$ 
jet  issuing  through  simple  orifices  is  §ofy 
tfacted"  By  a  simple  orifice,  I  meanjt 
an  orifice  not  at  ail  connected)  wit^  a 
pipe ;  or  an  opening,  for  instance,  in  tfup 
bottom,  or  sides  of  the  containing*  vessel, 
through  which  the  fluid  might  pass  with- 
out having  a  pipe  to  aid  it  in  its  egress?; 
and  I  repeat  again,  that "  the  jet  is  con- 
traded  in  a  certain  decree,"  which  has 
been  proved  by  Newton,  Bqssut,  afnd  by 
many  others.  "    '  " u* 

'The  following  quotation  is  from"  Grave- 
sande's  Natural  Philosophy :? -a  Th, e  ctii^ 
cause  of  this  difference  is  the  irregu]aritv 
of  the  motion  spoken  of  above,  (».  e.  the 
oblique  motion  of  the  water'  in  \t&  ap- 
proach to  the  hole,)  and  which,  though  it 
be  chiefly  observed  in  great  holes,  yet 
takes  place  in  all.     By  this  irregularity, 
tlie  flowing  out  of  the  water  is  hindered 
more  than  the  velocity  is  diminished.    The 
tase  of  the  column  of  water  is  less  than 
the  surface  of  the  hole.17    What,  again^ 
can  be  the  meauing  of  the  extract  whicn 
follpws  from    another    excellent   work? 
(i  The  (difference    between  theory    and 
practice  is  attributable  to  the  contraction 
of  the  vein  of  thejtuid  in  passing  through 
the  orifice,  in  consequence  of  t|ie  differ- 
ent directions  which  the  particles  of  the 
fluid  take  in  their  approach  to  it  ;*  ana* 
not  exclusively  to  the  "  varied  velocities 
of  the  fluid, "  which  seems  to  be  a  u  gra- 
tuitous interpretation  "  of  Mr.  Baddeley's. 
But  the  contracted  vein  is  almost  an- 
nihilated in  passing  through  a  tube  ;'  i\ 
is  only   through  simple  orifices   that  ft 
takes  place ;  and,  as  was  before  stated, 
u  the  opening  in  the  brass  cap  may  be 
considered  as  an  orifice  nqt  having  anj 
connexion  with  a  pipe,"  or  the  cylindri- 
cal pipe  m ay  be  considered  as  the  con- 
taining vessel,  and   the  -J1  opening5  the 
simple  orifice,     it  was  known  even  In  fhfc 
time  of  the  Romans,' that  the  contraction 
of  the  vein  depended  upon  the  A'pertureji 
being  formed  in  fhin  plates,  and  if,  in- 
stead of  such  orifices,  tubes  of  a  certaip 
length  were  ijsed,  the  coptraction  might 
be  avoided*  * "M 

What  appeared  to  me,  on  reading 
Mr.  Badijeley's  letter,  as  the  most 
"  extraordinary"  thing,  was,  that  the 
jet  of  water  did  not  diminish  in  size. 


is  given  of  this  apparatus,  J>y  persops  who 
Jiave  had  it  in  operation  m  the  city  of  Wash- 
ihgton ;  it  js  intended  principally  for  summer 
use,  to  which  it  appears  to  be  admirably 
well  adapted.  The  quantity  of  fuel  con- 
siimed  is  said  to  be  very  small,  and,  indeed, 
from  the  size  of  the  furnaces,  this  must 
*e  the  case,  much  of  the  effect  depending 
upon  the  reflecting  and  non-radiating  pro- 
perty of  the  tin  pjates. 


FORM    OP  JETS    OF   WATER   EJECTED 
THROUGH   SMALL    ORIFICES. 

Sir,— -I  am  sorry  that  Mr.  Baddeley 
dj<j  not  read  my  letfer,  of  the  25th  of 
April,  with  more  carej   and  t  am  also 
sorry,  that  the  statements  I  th,ere  made, 
relative  to  jhe  contracted  vein,  are  pot 
believed  by  him.     All   the  argument 
he  has  brought  (if  argument  it  can  J3e, 
called),  to  prove  that  the  "vena  con- 
tracta"  has  no  existepce,  is,  that  for  15 
years  he  has  been  in  the  consfapt  habit 
pf  observing  jets  issuing  from  various 
apertures,    urge<}  by  different  forces, 
put  flever  met  with  aijy  one  instance  of 
perceptible  contraction,  till  tjie  experi- 
ment   with  the  flat-topped  cylindrical 
branch  pipe.     Whether  t|"s  amounts  to 
any  thing  like  "  proof  with  a  dempn- 
strgtipn,?'  I  Jeave  your  readers  fo  judge. 
Put  thongh  Jk|r.  B.  may  have  for  a 
ongatime  observed  the  issuing  of  jets 
Tom  different  apertures,  is  it  not  "possi- 
ble t^at  he  may  have  qverlpofced  the 
contraction,  if  any  tbere   were,   wheii 
apparatus  p,f  a  similar  kind  to  that  <JeI 
scribed  at  page  6,  had  been  tried  before, 
and  the   "  singular   phenomenon''   he 
tfiere  describes    had  escaped  observa- 
tion?   And  when  fyfr.  $addeley  him- 
self, did  not  perceive  the  ."  contraction^ 
|fll  the  men  got  into  fiitt  work  f  ' 

Be  that  as  it  may,  I  cap  tell  him  that 
the  "  hypothesis  "  I  stated  at  page  S>2  is, 
not  my  owp ;  and  if  he  prefer  his  own 
opjnjon,  when  it 'stands  opposed  to  the, 
result  of  experiments  made  by  tfie  various 
{yarned  mep  who  have  investigated  this 
sulyect,  it  certainly  would  be  very  use- 
less in"  rge  to  attempt  to,  change  jha$ 
qptnipn.  When  J  stated  that  "  the  jet 
of  water  issuing  through  fipople  oniicej 
is  contracted  in  a  certain  degree  in  nr6>- 
portion  to  the  extent  of  that  orifice,*'  t 
had  fjijl  antj  undeniable  authority  for  so 
doing;   though,' in  facfc/l  'ejpec.ted  it 
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till  the  men  got  into  full  work.     Since 
I  wrote  my  former  letter,  J  have  pro- 
cured a.  fire-engine*  and  tried  the  expe- 
ment  myself;   and  what  appears  more 
' "  singular"  than  the  "  phenomenon"  is, 
that  the  contraction  obtained  the  very 
instant  the  men  began  work  !  quite  con- 
trary to  Mr.  B.'s  statement :  and  when, 
bby  working  the  engine  as  slowly  as  pos- 
sible, a  jet  of  not  more  than  4  feet  was 
'^served,  the  contraction  was  as  visible 
ris  when  one  of  30  feet  was  produced  !' 
/I j  have    no    doubt  the   pressure  of  a 
"colunin  of  water  15  feet  high,  such  as 
was  made  use  of  by  M.  Bossut,  would 
be  quite  sufficient  to  produce  a  jet  of 
more   than  4  feet.      What,  moreover, 
was  the  cause  of  the  different  sounds 
produced,  when  particles  of  air  escaped 
with    the    water?     In    »he    cylindrical 
capped  pipe,  the  particles  of  air  were 
driven  with  great  violence  against  the 
under  side  of  the  cap,    and    by   that 
means    became    separated    or  broken, 
and    so    escaped    in    separate   smaller 
quantities;    whereas,  in  the  taper  pipe, 
they  are  carried  through  without  ob- 
struction. 

IVJr.  Baddeley  is  mistaken  in  sup- 
posing I  have  been  led  astray  by  Bos- 
sut's  table,  inserted  in  the  "  Engineer's 
Pocket  Book:"  that  I  have  not  seen,' 
and  if  it  contains  the  "  tables"  from 
which  Mr.  Baddeley  has  drawn  his 
numbers,  it  is  of  no  consequence  who 
sees  it.  The  theoretical  to  the  real 
discharge  from  circular  tubes,  1  inch  in 
diameter,  under  a  1  foot  column,  is  as 
1  to  .817,  and  not  as  1  to  .62133,-  the 
ratio  ofl  to  .62133,  obtains  in  passing 
through  thin  plates  (similar  to  the 
'/  orass  cap"),  and  not  in  passing 
through  tubes* 

I  think  Mr.  B.   may  now  see  that 
what  I  stated  at  page  92  is  not  an  "  hy- 
pothesis ;"  and   he  may  also  perceive, 
'  ig  that  part  of  his  letter 
h  states  that  the  jet  of 
iminish  in  size  till  the 
I  work,  the  "  phenome- 
rested  at  once  of  that 
44  extraordinary "  char- 
is  ascribed  to  it. 


I  am,  dear  Sir, 

Very  truly  yours, 


J.  L. 


'"  Bulboorne,  June  23,  1835. 


BRICK-MAKING   MACHINES. 

Sir, — I  beg  to  inform  your  inquiring 
correspondent,  the  brick  -  maker  at 
Shrewsbury,  that  when  I  was  at  Bir- 
mingham this  time  two  years,  Mr. 
John  Heaton  took  me  to  see  some 
brick-works,  which  he  had  established 
in  the  neighbourhood  of  that  town. 

The  marks  of  his  mechanical  genius 
were  abundantly  evident  throughout 
the  works,  but  I  was  particularly  struck 
with  the  plan  adopted  for  tempering  the 
clay.  Instead  of  the  customary  pug- 
mill,  Mr.  Heaton  had  put  up  a  pair  of 
large  rollers,  which  had  formerly  done 
duty  in  his  flatting  mill;  these  were 
driven  by  a  steam-engine,  which,  be- 
sides turning  the  rollers,  raised  the  clay 
from  the  pit  whence  it  was  taken,  by 
means  of  a  waggon  running  upon  an 
inclined  plane. 

A  waggon  load  of  clay  being,  brought 
to  the  foot  of  the  incline,  it  was  attached 
to  the  chain,  and  connected  with  the 
steam-engine  by  hand  gearing;  the 
waggon  having  been  drawn  to  the  top 
of  the  plane,  it  discharged  its  contents 
over  the  rollers,  and  was  then  returned 
empty,  to  be  exchanged  for  a  loaded 
one,  and  so  on  continually. 

The  tempering  of  the  clay,  by  this 
means,  was  much  more  perfect  than  in 
the  best  constructed  pug-mills,  and  the 
crushing  of  the  stones  continually  kept 
up  an  incessant  deafening  noise.  The 
bricks  made  of  the  ^lay  thus  prepared, 
were  of  a  very  superior  kind,  and  I 
think  this  information  cannot  be  too 
generally  diffused. 

I  observe  that  Messrs  Ride,  Cole- 
man, and  Co.,. Leicester,  have,  in  your 
last  number,  supplied  the  precise  ^in- 
formation required  by  your  Shrewsbury 
correspondent,  and  I  doubt  not  he  will 
find  their  announcement  advantageous 
to  him. 

I  fully  agree  with  these  gentlemen, 
that  where  limestones  abound,  temper- 
ing the  clay  by  rolling,  is  really  'tire 
best  plan  that  can  be  adopted  ;  ana  'that 
even  where  limestones  are  not  present 
in  such  quantities  as  to  render  tnls 
method  absolutely  necessary,  still,  un<J|r 
all  circumstances,  it  is  the  very  best  mf>de 
of  tempering  brick-earth  hitherto  prac- 
'  tised.  ., 

Yours,  &c,    Wm.  Badjjeley. 

June  24,  183d.  '  /v 
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MARINE    STEAM-BNGtNES.  ...      ,,-    •.   .•■    n  \ 

(Extracts  from  the  Evidence  given  by  Joshna  Field,  Esq.,  of  the  house  of  Messrs.  Mandslays  and' Vistk, 
befere  the  Select  Committee  on  Steam  Navigation  to  India.) 


'  i»tfii 


'  693.  You  have  hail  much  experience  in  the 
Manufacture  of  engines  for  steam -vessels, 
have  you  not?— Yes,  I  have. 

694.  What  do  you  consider  the  proper 
measurement  and  power  of  a  steamer  for  a 
long  sea- voyage?— The  relative  proportion 
of  power  and  tonnage  fluctuates  between  two 
tons  per  horse-power  and  four  tons  per  horse- 
power, depending  upon  the  purposes  for  which 
the  vessel  is  intended,  as  well  as  the  length 
of  the  voyage. 


695.  What  do  you  say  as  to  the  UBeakrifl- 
ment  ? — By  measurement,  I  understand  "ton- 
nage, I  have  prepared  a  table  which  shows 
at  one  view  the  probable  speed  to  beofctaindd 
by  tbe  application  of  engines  of  four  dif^nt 
powers  in  vessels  of  the  same  tonnage ^§0 
the  length  of  time  for  which  they  wopJ/trbe 
able  to  carry  coal  with  each  power  qn  poara. 
This  table,  if  the  Committee  desire  it.  T-wfll 
put  in. 


AN  APPROXIMATE  TABLE, 

Mowing,  at  one  view,  the  Tonnage  of  Steam  Vessels  with  the  Power  usually  applied  to  such 
Vessels;  the  Number  of  Days  of  Twenty-four  Hours1  Coals  they  will  carry,  and  the  probable 
Speed  they  will  go  with  smaller  Powers  and  greater  Quantity  of  Coal. 


Tonnage 

Power 

Power 

1    Power 

Power 

of 

of 

Day*  Coal. 

of 

Days  Coal. 

1  .,    of 

Days  Goal. 

of     . 

Days  Coal. 

Vessel. 

Engines. 

Engines. 

Engines. 

Engines. 

252 

100 

5 

80 

«* 

60 

H 

40 

12 

290 

100 

6 

80 

7* 

60 

10 

40 

15 

332 

120 

7 

100 

4 

80 

104 

60 

14 

375 

120 

8 

100 

9{ 

80 

12 

60 

J6 

425 

140 

9 

120 

10}  . 

]00 

1«4 

80 

15f 

480 

140 

10 

120 

Ill 

100 

14 

80 

164     i 

534 

160 

11 

140 

12* 

120 

1*4 

100 

174  .: 

507 

160 

12 

140 

13* 

120 

16 

100 

19 

655 

200 

.    IS 

160 

16 

140 

18ft 

120 

2J4      ' 

736 

200 

14 

160 

IS* 

140 

20* 

120 

234 

810 

220 

15 

200 

164 

160 

20J 

140 

24 

892 

220 

16 

200 

174 

160 

22 

140 

26 

080 

240 

17 

'J20 

184 

200 

8l| 

160 

254 

1,073 

240 

18 

220 

194 

200 

160     |     27 

10  miles 

per  hour. 

9  miles  p 

ler  hour. 

8  miles  J 

ier  hour. 

7  miles  per  hour. 

*  696.  Will  you  explain  to  the  Committee 
the  object  of  this  calculation  ;  is  it  a  com- 
parison of  tonnage  with  the  consumption  of 

1  coals  and  days,  and  the  rates  of  going  f — It  is 

^  to  show  about  how  many  days'  fuel  steam- 
vessels  will  carry  with  larger  and  with  smaller 

.engines:  on  board,  as  well  as  the  average 
speed  to  be  expected  from  each.    Such  a  table 

,efcn  only  be  an  approximation. 

i.  f;697,  Will  you  first  state  what  you  con- 

,  sjder  the  proper  measurement  and  power  of  a 
steamer  to  go  a  long  sea-voyage!— I  should 
recommend  a  vessel  of  from  700  to  800  tons, 
having  an  engine  of  180  or  200  horse-power. 

M  ■'*  698.  How  long  would  such  a  vessel  run, 
and  at  what  rate  would  she  go ! — She  would 
carry  coal  for  14  or  15  days,  and  have  a  speed 
in  still-water  of  9  or  JO  miles  per  hour,  and 
would  realise  in  all  weathers  at  sea  an  average 
of  8  miles  while  under  weigh. 


699.  What  is  the  greatest  proportion  in 
tonnage  and  power  for  a  steamer  going  a  long 
voyage  !— The  greatest  proportion  of  tonnage 
for  vessels  going  long  voyages  may  be  stated 

.at  4  tons  per  horse-power.  For  short, sea- 
voyages  3  tons  per  horse-power;  and  for  Hyp 
vessels,  as  Margate  or  Gravesead,  2  tons  per 
horse-power.  ,    JP 

700.  What  results  does  the  power  give  t#a 
vessel  of  the  same  tonnage  with  different 
powers  as  to  tbe  rate  of  going?— Great 
power  in  small  vessels  gives  great  speed,  but 
they  carry  a  small  quantity  of  coal  -and  are 
soon  exhausted,  while  larger  vessels  being 
able  to  carry  a  greater  quantity  of  coals, 
work  longer  and  perform  greater  dis- 
tances. 

701.  Then  you  draw  this  inference— the 
longer  the  voyage  the  less  the  speed!— The 
smaller  the  power  the  greater  capacity  there 
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is  left  for  coal,  and,  therefore,  the  greater 
number  of  days*  coal  it  would  carry. 

702.  And  the  less  speed  ? — And  less  speed 
leaving:  less  power. 

' '  703.  And  the  smaller  proportion  of  power 
would  of  course  consume  less  fuel  in  an  equal 
time?— Exactly  so. 

704.  Would  not  the  greatest  proportion  of 
power  consume  the  least  fuel  in  equal  dis- 
tances?— Against  winds  or  tides  it  is  so,  but 
in  calms  and  fair  winds  it  is  not. 

705.  What  is  the  greatest  distance  you 
Suppose  a  sea-going  steamer  to  run  without 
changing? — The  same  steamer  should  not  go 
more  than  2,000  or  3,000  miles  without  a  re- 
Jay  or  time  to  put  the  machinery  in  order. 

706.  Does  that  also  include  without  taking 
in  coals? — A  voyage  of  2,000  or  3,000  miles 
may  be  performed  in  one  stage,  but  it  would 
be  desirable  on  every  account  to  divide  it  and 
take  less  coal. 

707.  Wfcat  is  the  greatest  distance  she 
would  go  without  coming  to  a  station  to  take 
in  fresh  coals? — The  distance  is  limited  only 
by  the  quantity  of  coal  she  can  carry. 

708.  What  is  the  greatest  distance  you 
think  a  steamer  could  go  without  taking  in 
fresh"  coals? — The  greatest  distance  1  have 
known  a  steamer  to  perform  was  the  Enter- 
prize,  on  her  voyage  to  the  Cape,  in  which 
she  carried  37  days'  coal. 

709.  IWifh  continued  steaming,  do  you 
mean t— Yes;  she  steamed  34  days,  and  had 
three  clays  coal  left. 

710.  bo  you  mean  steaming  day  and 
njghtf— Yes." 

711.  Besides  the  coal,  is  it  not  necessary 
to  give  the  engine  rest  ? — It  is ;  and  the  more 
frequently  they  can  be  stopped  fo  clean  and 
adjust,  the  better  they  will  perform. 

712:  Then  your  observation  must  be  sup- 
posed to  apply  to  both  1— Yes. 

713.  What  is  the  comparison,  as  to  the 
duration  between  copper  and  iron  boilers? — 
Copper  boilers  are  found  to  last  about  seven 
years,  without  such  repairs  as  renders  it  ne- 
cessary to  take  them  out  of  the  vessel,  whilst 
iron  boilers  must  be  taken  in  four  years. 

714.  Which  would  you  prefer  on  the  whole  ? 
-*-I  should  prefer  copper  for  long  sea-voyages.  • 

-  715.  Is  hot  the  thickness  of  the  metal  an 
advantage  in  raising  steam? — The  metal  is  of 
the  same  thickness,  whether  the  boiler  be  of 
copper  or  iron. 

■.r  716.  The  salt  water  does  not  affect  copper 
so  much  as  it  does  iron,  does  it?— No,  it 
does  not. 

717.  "What  is  your  opinion  of  the  relative 
advantage  of  the  common  paddle-wheel,  with 
that  of  any  other  invention  with  which  you 
are  acquainted  ? — The  common  simple  pad- 
dle-wheel, when  the  dip  does  not  exceed  one- 
S«th  of  the  diameter,  is  an  excellent  propeller, 
and  scarcely  admits  of  improvement;   but 


when  vessels  are  so  deeply  loaded  that  the 
dip  exceeds  this  in  any  great  degree,  a  wheel 
with  feathering  boards  will  propel  faster. 

718.  You  have  fitted  riyer- boats  with  vj-r 
brating  cylinders,  have  you  not? — Yes. 

719.  What  may  be  considered  to  be  their 
principal  advantage  over  the  other? — fhe 
advantages  of  vibrating  cylinders  in  river- 
boats  is,  that  they  are  more  simple  in  their 
construction,  lighter,  and  occupy  less  space. 

720.  But  in  point  of  weight  and  space, 
what  is  the  advantage  ?— Reduction  in  weight 
is  the  most  important  consideration  in  river 
navigation.       * 

721.  Is  not  the  power  conveyed  more  im- 
mediately to  the  crank  by  the  oscillating 
cylinder? — The  power  is  more  durable  [di- 
rectly?] communicated  from  the  piston-rod 
to  the  crank:  the  engines  are,  as  it  were, 
suspended  to  two  strong  beams,  which  lie 
across  the  gunwale,  and  project  for  the  sup- 
port of  the  wheels,  forming  an  independent 
frame,  in  which  the  strain  of  the  engine  is 
confiHed,  the  whole  resting  on  the  upright 
sides,  the  weight  is  more  equally  distributed 
over  the  whole  vessel ;  thus  partial  pressure 
on  the  bottom  is  avoided  ;  this  admits  of  the 
vessel's  being  of  the  lightest  possible  con* 
struction. 

722.  Is  not  the  disadvantage,  that  it  is 
very  difficult  to  keep  the  connecting  pipes 
steam-tight  in  oscillating  cylinders  ?— As  we 
construct  that  part,  there  is  not  the  least  dif- 
ficulty. 

723.  Has  not  that  been  found  to  be  thp 
case  ? — Speaking  of  those  we  have  made,  no 
such  difficulty  exists. 

724.  Must  there  not  be  continual  wear 
on  the  connecting  pipes,  from  the  motion  of 
the  oscillating  cylinder? — Not  if  they  are 
properly  constructed. 

725.  What  is  the  largest  power  upon  wbicfc 
you  have  constructed  those  cylinders  ? — Tw6 
thirty-fives  is  the  largest  we  have  made  upon 
this  construction,  and  that  was  for  a  sea- 
vessel. 

726.  Would  you  think  it  advisable  to 
make  them  of  a  larger  power  for  sea-going 
steamers  ?^-The  principle  is  exactly  the  same 
in  this  as  if  on  the  ordinary  construction ; 
and  so  far  as  we  have  tried  them,  work  just 
as  well,  and  produce  the  same  effect  in  speed 
and  economy  of  fuel  as  our  other  engines. 

727.  What  is  the  advantage  of  weight  and 
space? — A  reduction  in  the  weight  of  the 
engine  leaves  greater  capacity  for  cargo  and 
fuel.  *    '  .,...» 

728.  What  is  the  extent  of  the  improvement 
of  weight  and  space? — A'bout  10  per  Cent 

729.  One-fifth  of  the  weight  and  one-fifth 
of  the  space  do  you  mean?— No;  about  one- 
tenth  of  these. 

730.  I«  not  the  pipe  in  the  fixed  cylinder, 
whieh  brings  the  steam,  connected  with  th* 
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q$flfal  fcp  neap,;  pf  flanges,  w}iicl$  are 
secured  very  tight  together;  and  in  theos: 
dilating  cylinder,  must  nqt  the  cylinder  con- 
tinually move  on  (he  en 4  of  the  pipe,  and 
is  the  chance  of  becoming  less  steam-tight 
greater  in  the  oscillating  cylinder  than  it  is 
in  the  fixed  cylinder? — No;  the  union  if 
effected  by  a  stuffing-box  packed  with,  hemp, 
and  is  kept  perfectly  tight  without  the  leasj 
difficulty. 

731.  Is  it  more  expensive  than  the  pfh£r| 
— tfq.  they  are  rather  cheaper. 

732.  Would  tney  not  be  apt  to  be  de-  . 
ranged  jp  a  heavy  rolling  sea? — We  have 
not  found  that  to  be  (be  case;  one  has  been 
jrorkjng  in  a  cargq  vessel,  between  Dover 
and  London,  during  the,  last  winter  \o  the, 
present  time. 

;  733.  What  is  the  greatest  extent  of  time, 
that  you  have  bad  dscillating  cylinders  at 
work  ? — About  four  years  anpj  a  half,  or  five 
years. 

734.  On  the  sea? — Nq,  to  pichmona*. 

735*.  That  is  a  small  high-pressure,  is  if 
pot  I— Nq?  it  is  a  low- pressure. 

73^. '  Have' you  had  one  op  the  sea  for  the 
last  three  years  and  a  ^alf?^-Nq$  only 
ijluring  the  last  year. 

*  737.  "Wes*  there  not  a  second  steam-boatj 
with  an  oscillating  cylinder,  going  to  Rich- 
mond^— there  was  one  to  Hammersmith, 
fast  summer. 

738.'  How  did  that  succeed  ?— Very  we]l, 
I  believe. 

739.  The  packet-boat  from  Dover  to, 
Calais  makes  use  of  an  engine  of  that  kiniif 
does  it? — Yes. 

740.  Is  that  one  of  your  manufacture  f — : 

l4\.  Is  pot  the  friction  greater  in  the 
oscillating  cylinder  than  \i  is  in  the  fixed 
one?— No;  as  the  number  of  bearings  an<j 
mpvjnjr,  parts  are  reduced,  the  frjefion  should 
pe  redueed  also,  unless,  indeed,  it  be  badly 
constructed. 

751.  Have  you  considered  the  construc- 
tion of  the  "American  sJeam-Aiftf — I  have 
seen  a  description  of  it. 
"*  752.  Do  you  think  highly  pf  it?— It  is 
Certainly  ap  ingenious  method  of  obtaining 
great  speed  in  smooth 'water,  but  its  applica- 
tions is  limited. 

7$3.  What  do  you  thipk  of  the  practica- 
bility of  applying  it  generally  ?— It  would 
not  do  at  sea,  and  as  it  must  draw  njore 
water  than  a  single  vessel?  it  would  not  $0 
for  shallow  rivers. 

''  7^4.  The  speed  of  it  is  very  great,  is  it 
not?r-It  lis  so  stated,  and  I  believe  it  may 
be  so  for  the  following  reasons :  the  two 
painted  cylinders,  from  their,  form  may  be 
made  of  the  lightest* material,  and  need  not 
J>e  made  of  larger  diameter  than  is  sufficiepf 
to  displace  the  total  weigh { ;  thgir  form  offers 


the  least  resistance,  and  tfaejir  V^h9  PPSifc 

tion  gives  the  required  stability*  f» 

•  755.  ^Vhat  do  you  think  is  the  best  kind 
of  coal  for  steam  vessels,  with  respect  t* 
power  and  safety  from  spontaneous  ignition  * 
—  Hartley,  Elgin,  'inyerkei thing,  Ward's 
Llanelly,  Llangeqnech,  and  Sydney,  are  att 
esteemed  good  coals,  and  are  free  from  tbp 
danger  of  spontaneous  ignitiop. 

756.  "What  is  that  Scotch  coal?r*-T^ 
three  first  named  are  Scotch  coal. 
•'  757,  How  is  the  )Yelsh  coal,  do  you  con- 
sider, upon  those  points  I — The  Welsh  cpaf 
produces  very  great  beat,  and  is  very  effect 
tive  i  but  the  heat  being  confined  to  the  fire* 
place  more  than  other  coal,  it  destroys  that 
part  of  the  boiler  faster  than  the  Sotch  coal* 
The  heat  is  more  intense  in  the  fire-place, 
apd  less  is  carried  forward  tq  the  flue*  than 
£y  the  other  coal. 

758.  What  is  the  comparison  of  tpe  ptq. 
portion  of  the  Scotch  coal  to  the  English 
poal  in  its  power?— I  think  they  are  much 
the  same.  We  have  jpade  many  expert* 
ments,  apd  we  do  nqt  find  much  difference. 

759.  The  Welsh  coal  is  considerably 
greater,  is  it? — I  do  not  think  it  is.  Jt  hay 
the  advantage  of  pot  smoking. 

76Q.  Is  not  that  because  evejry  part  of  the 
coal  is  consume^]— Yes. 

7pl.  >Jo  portion  is  carried  off,  must  it  nof 
therefore  be  a  coal  of  greater  intensity  in  a 
given  bplk  on  that  account  \— I  cannot  state 
that  it  is  more  powerful  or  ipore  economical, 
but  the  heat  is  more  intense  ip  the  fire-places* 
.  762.  Must  it  not  therefore  be  a  coal  of 
greater  Intensity  of  beat,  fhan  if  a  pprtion  of 
it  were  carried  off?— 1\  is  not  so  productive 
in  the  dues.  It  o>es  not  carry  it§  heat  for- 
ward, it  is  more  like  the  fire  of  a  forge. 

763.  Then,  including  the  expense  and 
power,  you  would  give,  a  decided  preference 

rone  species  of  coal  rather  than  another  ?— 
prefer  the  Scotch  coal. 

76^.  On  what  account  ?— I  think  it  injures 
the  boilers  less,  and  leaves  less  residuum* 
"765.  What  species  of  Welsh  coal  do  yon 
'  allude  tol— Llangennech  and  Ward's  Llanelly 
are  Welsh  coal,  and  are  without  smoke. 

766.  Under  what  circumstances  does  spon- 
taneous ignition  occur  ?— Coals  which  con- 
tain iron  pyrites,  and  have  become  damp,  are 
most  liable  to  ignite. 

1  7(>7.  What  do  you  think  of  the  Forest  of 
Dean  coal  ? — Some  of  the  Lyduey  coal  whjch 
we  tried  proved  very  good. 

768.  po  you  ever  use  the  Kilkenny  coal) 

7fj9.  At  what  should  you  estimate  the  ex* 
pense  of  such  a  vessel  as  you  consider  best 
calculated)  for  a  long  sea-voyage?— A  vessel 
of  800  tons,  and  200  horse-power,  would  cost 
about  33,000/.,  fitted  out  in  the  best  manger* 
with  engine  and  every  equipment. 
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*  770U  Then  such  a  vessel  as  you  stated  at 
prst,  is  that  the  one  that  you  prefer?— Yes. 
«  77 1  •  What  would  be  the  prime  cost,  and 
what  the  annual  expense  of  such  a  vessel? — 
the  prime  cost  would  be  about  33,000/. 
.  ^1%.  And  what  the  annual  expense  ?— Do 
you  propose  to  include  the  repairs  with  the 
expenses  of  working  ? 

M  ,773.  Working  and  every  thing  else,  keep- 
ing' her  up  and  every  thing?— How  many 
days  do  you  propose  her  to  work  in  the  year  ? 

774.  .Every  thing  that  is  to  keep  the  vessel 
going  for  as  many  days  as  she  shall  continue, 
£9 the  end?— The  annual  cost  of  working 
9000  a,  vessel,  including  coal  for  steaming 
pne- third  of  the  time,  and  all  other  expenses, 
fjould  be  about  7,000/. 

.775.  In  computing  the  entire  expense  of 
a  steam-vessel,  and  annual  charge,  what 
amount  should  you  say  for  capital,  the  sum 
for  insurance,  repairs  and  renewals,  calcu- 
lated to  create  the  perpetuity  of  the  property! 
—I  think  that  would  not  be  less  than  25  per 
cent,  upon  the  outlay. 

791.  By  which  means  could  you  go  the 
greatest  distance  without  being  obliged  to 
take  in  coals  ;  by  the  working  a  small  power, 
and  at  a  slow  rate,  or  by  working  with  a  great 
power,  at  a  rapid  rate :  for  instance,  an  en- 
gine of  100  horse- power,  working  at  10  miles 
j*er  hour,  or  an  engine  of  40  horse-power, 
working  at  7  miles  per  hour  ?— In  moderate 
weather,  the  small  power  with  a  greatquantity 
of  coal;  but  against  head  winds,  a  great 
power  will  go  the  greatest  distance. 

792.  In  the  construction  of  a  river  steamer 
do  you  prefer  the  flat  bottom  with  the  raking 
bows, and  a  parabolic  curve?— 1  think  for 
river  steamers  where  the  draught  of  water  is 
not  very  limited,  the  form  of  the  vessels 
adopted  on  our  river  to  Gravesend  or  Mar- 
gate are  best  for  speed,  they  are  sharp,  di- 
viding the  water  sideways  ;  hut,  perhaps,  in 
a  very  shallow  river  the  spoon-shaped  bow 
might  be  best.  I  do  not  know  any  experi- 
ment that  would  directly  set  that  matter  at 
rest;  there  are  different  opinions  upon  it. 

793.  What  construction  do  you  think  the 
best  for  steering  a  vessel  round  a  point  against 
a  strong  current?— I  should  think  the  sharp 
vessel  would  steer  better  than  the  spoon- 
shaped  vessel. 

807.  Would  it  be  safe  and  desirable  to  use 
a  high-pressure  engine  in  a  small  vessel  on  a 
rjver,  in  order  to  lighten  her  draught?— I  am 
not  acquainted  with  any  high-pressure  engine, 
that  has  been  quite  successful  in  a  boat  yet, 
all  the  high-pressure  engines  that  I  have 
seen  are  as  heavy  as  the  low-pressure  engines, 
except  in  some  few  instances  of  a  particular 
kind,  which  are  not  fit  for  general  navigation. 

808.  How  is  it  on  the  score  of  safety? — 
The  low-pressure  engine  is  of  course  much 
safer. 
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813.  What  do  you  consider  to  be  the  com- 
parative advantage  of  steam  navigation  ja 
seas  and  rivers,  as  to  its  expense  and  as  to 
its  certainty?— I  can  speak  of  the  certainty 
better  than  the  expense;  the  rate  is  increased 
more  than  double,  and  the  time  halved.  { 
have  also  an  abstract  of  sixteen  voyages 
made  between  Falmouth  and  Corfu  by  sailing 
vessels;  the  mail-packets  before  steam-packets 
were  established ;  it  is  the  same  voyage,  and 
the  average  is  93  days,  the  steam-packets 
giving  an  average  of  47,  which  is  half  the 
time.  .-. 

814.  What  is  your  opinion  of  the  com* 
parative  advantage  of  the  navigation  in  rivers 
and  by  sea  in  steamers  as  to  expense  and 
certainty? — River  navigation  is  less  expen- 
sive, inasmuch  as  smaller  vessels  will  suffice, 
and  river  voyages  are  performed  with  mors 
certainty. 

8!  5.  Suppose  it  were  1,000  miles  by  river, 
and  1,000  miles  by  sea,  on  which  side  is  the 
advantage,  both  as  to  expense  and  certainty, 
both  by  steam  ? — River,  certainly. 

■816.  Suppose  you  have  a  whole  space  of 
3,000  miles  to  pass  by  water,  half  of  which, 
is  in  one  case  to  be  performed  by  the  river, 
and  in  the  other  the  whole  by  sea,  which  of 
the  two  should  you  think  preferable  as  to  ex- 
pense and  certainty;  which  should  you  pre- 
fer as  a  permanent  navigation  ? — Two  kinds 
of  vessels  being  necessary  in  this  case,.  J 
cannot  speak  confidently. 

817.  Which  should  you  prefer  as  to  cer- 
tainty!-^  I  should  think  the  certainty  muoh. 
the  same  in  both  cases. 

818.  Should  you  think  a  sea  navigation 
as  certain  as  a  river  navigation? -^  T^e 
Mediterranean  packets  show  it  to  be  .vferjf 
certain,  for  the  fluctuation  is  only  a  very  fewk 
days,  which  is  very  little  for  the  whole  four, 
years. 

819.  On  which  side  should  you  think  tb£ 
speed  would  be  in  favour,  of  the  sea  or  the, 
river,  supposing  there  was  a  current  of  3 
miles  in  the  river,  and  that  you  had  1*000 
miles  to  go  against  that  current,  or  1,000, 
miles  to  go  by  sea,  .by  which,  by  the  river  or 
by  the  sea,  on  an  average,  would  you  pass 
over  in  the  shortest  space  of  time  ?— I  raiher 
apprehend  the  sea. 

825.  Vou  have  given  your  opinion  a&to 
the  proportionate  power  of  tonnage  to  sea*; 
going  steamers ;  on  what  data  do  you  foun$ 
that  opinion? — From  having  fitted  out  £ 
great  many  vessels. 

826.  Do  you  mean  vessels  employed  in  the, 
service  of  Government,  or  do  you  mean- 
vessels  employed  for  private  purposes  I—Both. 

827.  What  number  of  person^  in  propQf^ 
tion  to  the  register  of  tonnage  of  the  steam* 
vessel,  would  you  allow  for  short  voyages^ 
and  what  for  long? — How  many  it ^otjty  ie 
safe  or  convenient?  .    \« 
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-n-82&  No  j  hour  many  men  would  you  wish 
ft*  take  to  man  your  vessel,  that  is,  the  crew! 
£-1  think  about  one  man  to  every  30  tons, 
fhclnding  the  stoker. 

'.829.  And  what  would  be  the  proportion  of 
passengers  or  soldiers,  if  you  were  conveying 
iroops  ! — About  one  man  to  a  ton,  I  should 
Slink,  or  more,  for  a  short  distance. 

$30.  You  have  given  us  the  quantity  of 
feel  of  every  horse  power,  have  you  not?— 
Yes,  I  have. 

831.  What  quantity  of  fuel,  and  what 
description,  do  you  allow  per  horse-power  per 
hour?— We  allow  eight  pounds  per  horse- 
power per  hour.  ., 

832.  And  what  is  that  calculation  founded 
upon;  is  it  founded  upon  the  average  of  the 
consumption? — Upon  the  consumption  and 
Upon  experiments  made  at  different  periods 
with  engines  of  our  manufacture. 

833.  What  sized  cylinder,  and  what  length 
of  stroke  do  you  allow  for  180  horse-power  ? 
—Two  cylinders  of  51-$  inches,  and  4  feet  6 
stroke. 

834.  What  would  you  allow  for]  a  200 
horse  power? — Two  cylinders  53  inches  dia- 
meter, and  5  feet  stroke. 

*   835.  What  would  you  allow  for  a  250  ?— 

Two  cylinders,  59  inches  diameter,  5  feet  6 

inches  stroke. 

\  836.  What  would  you  allow  for  a  300  horse- 

power? — Two  cylinders,  64  inches  diameter, 

6  feet  stroke. 

-"837.  What  pressure  do  you  use  in  the 

Boiler? — About  four  pounds. 

838.  And  what  in  the  cylinder  1 — As  near 
the  same  as  an  open  pipe  will  receive  it. 
r>339.  And  what  proportion  is  the  paddle, 
wheel  to  be  to  the  length  of  the  stroke?— 
From  four  to  five  times  the  length  of  the 
stroke. 

840.  What  breadth  of  float  would  you  re- 
6btamen&? — For  river  navigation,  the  wider 
ft  is  the  better;  for  sea  navigation,  about 
oWthird  the  diameter  of  the  wheel. 
'  841.  What  length  of  time  would  an  engine 
work  without  injury  ? — In  one  spell  do  you 
mean? 

51 '842.  Yes!— They  are  frequently  worked 
from  Falmouth  to  Gibraltar,  which  is  1,100 
miles,  in  one  spell. 

843;  What  is  the  greatest  and  the  shortest 
tefrgth  of  time  they  take  to  do  that  distance ; 
tnat  is,  a  spell  of  1,000  miles?— Eight  is 
4beiit  the  shortest,  and  12  the  longest. 

844.  How  long  should  an  engine  last,  if 
Well  managed,  without  repairs?— About  from 
fBcir  to  five  years. 

'845.  What  parts  of  the  engine  and  boilers 
aire  most  liable  to  accident !— Those  parts 
most  exposed,  such  as  the  wheels;  then  the 
moving  parts,  cross  heads,  beams;  &c.. 
*  816.  Can  duplicates  of  those  parts  be  kept 
on  board  I —Yes, 


847.  Does  it  require  any  more  engineers  tp 
manage  an  engine  of  300  horse-power,  than 
It  does  to  manage  one  of  100  horse»p0wer  t 
— It  does,  but  not  in  proportion  to  the  in? 
crease  of  power.  ' 

848.  In  proportion  to  the  power,  is  a  large 
engine  more  economical  than  a  small  one  M 
Yes,  it  is,  rather. 

849.  Does  it  consume  less  coal  in  the  same 
proportion  ?— It  consumes  less  coal  in  pro* 
portion  as  the  power  increases.  ;~4:* 

850.  Suppose  a  vessel  to  have  300  horse- 
power in  smooth  water  or  a  fair  wind,  coufd 
you  work  it  at  the  same  consumption  of  fuel 
which  a  vessel  of  200  horse-power  wpuld  be 
worked  at  by  throttling  the  valves,  wire- 
drawing the  steam,  or  any  other  mode.  oT 
working  the  engines?— Yes,  you  may  do  so* 

877.  Have  you  ever  made  experiments  on 
the  combustion  of  wood,  for  the  purpose  of 
raising  steam? — I  have  not  myself  mad£ 
those  experiments,  but  1  am  aware  that  such 
have  been  made. 

878.  Are  you  sufficiently  acquainted  with 
the  subject  to  give  an  answer,  as  to  the 
proportion  of  space  alone  that  a  day's  con- 
sumption of  wood  would  bear  to  a  day's  con- 
sumption of  coal?— I  can  only  state  generally 
that  it  requires  three  times  the  weight  of 
wood  to  produce  the  same  efttct  as  coal. 

885.  You  were  speaking  of  the  compara- 
tive advantages  of  river  and  sea  navigation  ; 
would  not  the  boilers  last  longer  by  supplying 
them  always  with  fresh  water? — They  would, 
and  that  would  be  an  advantage  in  favour  of 
the  river. 

886.  Are  you  aware  of  the  improvement  in- 
troduced into  some  steam- vessels,  to  condense 
the  steam  in  the  pipes,  without  admitting  the 
jet  of  water  into  the  aperture? — I  am. 

887.  If  this  were  adopted  and  found  effi- 
cacious, you  would  not  use  the  salt-water  at 
all,  neither  for  condensing  nor  for  the  boilers, 
would  you  ?— No,  I  should  not. 

888.  Do  you  think  it  likely  that  this  will 
be  brought  to  perfection ?—l  do  not  know; 
if  it  succeeds,  it  will  be  a  very  great  advan- 
tage. 

889.  Is  the  salt  water  more  or  less  inju-{ 
rious  to  copper  or  to  iron  1 — It  is  much  lesi 
injurious  to  copper  than  to  iron. 

890.  Is  it,  in  comparison  with  fresh  waterY 
—Yes. 

891.  If  that  plan,  which  is  now  trying,  be' 
carried  into  execution,  will  that  diminish  the 
burthen  of  the  engine  itself  in  the  vessel  ?— ' 
No,  it  rather  increases  it ;  but  it  promises  to 
reduce  the  quantity  of  coal. 

892.  That  you  find  to  be  one  of  the  effects 
to  arise  from  the  improvement,  do  you? — . 
Yes,  I  think  that  would  follow. 

'  893.  It  would  get  rid  of  the  condenser, 

would  it  ? — No,  it  requires  a  larger  condenser. 

894.  You  mentioned  that,  as  applied  to 
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Vfears,  whereas  iron  would  last  only  about 
four  years;  what  would  be  the  proportion  in 
fresh  water*— In  fresh  water  for  steam  navi- 
gation, the  boilers  last  about  seven  ygars. 

895.  The  iron  boilers  are  you  speaking  of! 
Si-Yes ;  copper  boilers  are  hot  used  in  fresn 
water;  there  is  no  inducement  id  usfe  copper 
Obiter*  in  fresh  water,  because  iron  lasts  so 
foil?. 

;  896.  Are  copper  boilers  used  in  Salt  water' I 
— Ves. 

,  8&8.  In  preferring  copper  boilers  td  Iron 
fcftte  fbr  salt  water,  do  you  make  an  allowance 
fbr'  the  difference  of  the  tensity  in  coppei', 
and  the  different  temperature  in  the  bdiler; 
tfeat  copper  diminishes  ih  tensity  as  heat  ik 
ipplied»  and  iron  does  fadtr— We 'find  hb 
HiffereHcein  that  respect;  the  copper  and  the 
ftoti  are  of  the  same  thickness,  and  the  Ques- 
tion turns  entirely  upon  their  durability. 


JECK*S   OCREAN,  OR   BOOT-WEARERS' 
ASSISTANT. 


The  above  engraving  represents  a 
nevV  patent  contrivance,  which  has  re- 
cently made  its  appearance  in  the  shops, 
and  which,  though  it  has  much  the  air 
of  a  fashionable  conceit,  with  a  most 
unprepossessing,  though  legitimately- 
enough-constructed  name>  (ocrean  from 
oertfe,  the  Latin  for  boot)*  is  really  a 
very  useful  invention;  Its  object  is  to 
facilitate  two  operations,  which,  to  geti- 
tlgmen  fond  of  a  tight  fit,  and  to  all. 
gentlemen  of  a  certain  age,  are  com- 
monly extremely  troublesome;  namely, 
pulling  on  and  off  their  boots. 

A  A  are  standards  attached  to  the  plate 


B  ;  0  id  a  handle  on  the*  tdp  of  tH*  ro4 
D,  fastened  with  the  sockets  F  J  E  is  ah 
instrument  attached  to  the  statidards  A 
for  drawing  off  boots;  G  are  hooks 
to  receive  the  boot-straps  previousv  to 
their  being  drawn  on.  ,  The  following 
are  the  patentee's  directions  for  the  two 
operations  of  pulling  on  and  off  t — 

Pulling  on.— The  boots  being  fixed  ih 
the  frame,  and  the  hands  resting  on  the 
handles,  it  is  necessary  td  place  the  toes 
downwards  into  the  top  of  the*  bout; 
and,  by  inclining  the  weight  of  the 
body  on  that  leg,  the  boot  is  drawn  oh. 
Should  it  be  a  very  tight  boot,  it  is  only 
necessary  to  draw  the  handles  upward* 
at  the  same  time,  while  the  other  foot 
is  made  to  rest  on  the  bottom  of  the 
frame<  to  enable  any  one  to  perform  the 
operation  With  surprising  ease.  ^-  The 
boots  should  be  hung  so  as  to  suit  the 
wearer's  height,  but  in  all  cases  higH 
enough  to  be  dear  from  the  bottom  of 
the  frame. 

Pulling  off. -The  hands  being  placed 
as  before,  the  instrument;  attached  to 
each  side  of  the  machine  is  so  contrived, 
that  the  boot  is  easily  drawn  off  by 
raising  the  leg-,  without  the  assistance 
of  any  one  to  bear  on  the  toe* 


NOTES  AXU  KOTICfeS. 

Soldier's  Cloak.-—  Captain  Dickson,  25th  regi- 
ment, has  invented  a  cloak  weighing  but  14  oz.* 
fbr  general  use1  ih  the  army.  It  is  intended  lb  tit 
on  between  the  soldier's  knapsack  and  mess-tili* 
and  will  effectively  keep  him  from  wet. — Bib*** 
nian  United  Service  Journal. 

Hie  Poor  Working  Colliers.— The  newspapers, 
announced  last  week  the  appointment  by  the  Housed 
of  Commons  (on  the  motion  of  Mr.  Pease  J,  of  K' 
Select  Committee  td  inquire  into  the  causes  of  the* 
frequent  explosions  in  coal-minesf  and  this  week 
they  furnish  one  of  the  most  melancholy  proofs  of 
the  necessity  of  that  inquiry,  which  has  v'ver  yei 
come  under  our  notice  :— On  Thursday,  the  lStfc 
in st.,  an  explosion  took  place  in  pne  of  the  Walla- 
end  pits,  known  by  the  name  of  the  Church  Pit» 
Or  Russell's  Old  Wallsend,  by  which  more  than  a 
hundred  peisons,  men  and  boys*  are  supposed  t* 
have  been  killed.  The  Davy— *'  Sufety  Lamp  •'  no 
longer — was  in  full  use  in  the  pit,  which  has  bee* 
the  scene  of  this  appalling  destruction  of  human 
life.  We  may  now  surely  horie  to  see  the  teal 
worth  of  tiiis  much-bdasted  contrivance  placed  fey* 
the  labours  of  the  House  of  Commons'  Committee 
ih  its  proper  light. 

Roberts*  Safety  Lamp.— On  Friday  evening  last. 
a  lecture  was  given  by  a  Mr.  Tnylor.at  the  Eastern 
Literary  add  Scleriiitie  Instittitfbh,  the  object  of 
which,  was  to  show,  by  aetnal  experiment,  tbafttW 
lamp  hitherto  used  in  coal-mines,  and  invented  bjf 
Sir  H.  Davy,  is  dangerous  and  insecure, 'and  that 
a  lamp  invented  by  Mr.  Roberts  is  perftetW  safe" 
and  free  from  the  detects  which  reBder  the  »mp 
of  Sir  H.  Davy  not  to  be  depend**  «fba  b$  th* 
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tflners.  Mi-.  ttooerti,  wfib  hai  already  received 
several  medals  frbm  the  Society*  For  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce,  was 
in  attendance,  and  produced  the  lamp  irtvented  by 
Sir  H.  Davy  and  his  own  lamp,  and  assisted  Mr. 
Taylor  In  the  lecture  aim  In  the  experiments.  Mr. 
Taylor  commenced  his  lecture  by  explaining  the 
nature  of  combustion,  tie  described  carburetted 
Hydrogen,  or  fire-damp.  He  then  detailed  the  doc- 
trine of  flame  and  the  progress  of  cdmbnstion. 
He  pointed  out  by  experiments  the  properties  of 
nitrogen,  carbonic  acid,  and  oxygen,  and  snowed 

fe  manner  in  which  the  safety  of  the  invention  of 
r,  Roberts  is  connected  with  them.  Mr.  Roberts 
en  displayed  his  lamp,  and  described  the  manner 
in  which  it  differs  from  that  of  Sir  H.  Davy.  He 
skewed  the  delects  of  the  lamp  of  Sir  H.  Davy, 
the  insecurity  it  affords  to  the  currents  of  carbu- 
retted hydrogen  or  ^fire-damp,  the  dangers  arising 
from  the  ignition  of  the  small  particles  of  coal  ad- 
hering  to  the  wire  gauze  by  which  it  is  surrounded, 
from  the  oil  clinging  to  the  side's  of  the  gauze 
when  the  lamp  is  upset  er  held  in  a  horizontal  posi- 
tion. His  own  lamp  he  showed  to  be  free  from  the 
Swu  last -mentioned  defects.  It  is  surrounded  by  a 
jouble  tube  of  wire  gauze,  and  also  by  a  glass 
Chimney,  and  is  so  contrived  that  a  current  of  car- 
bonic and  air  or  nitrogen  passes  continually  be- 
tween the  external  atmosphere  and  the  flame  of  the 
lamp;  the  flame  alone  can  burn,  and  any  ignition 
from  external  explosive  current  of  tire-damp  is 
repelled  by  the  carbonic  acid  or  nitrogen,  by  which 
eo in  bastion  is  immediately  destroyed.— Times. 

Sir  John  Sddne  and  the  Institute  of  British 
Architect!.— «'  In  your  notice  (p.  224)  of  the  open- 
ing meeting  of  this  Institution,  you  omit  to  mention 
a  very  auspicious  incident  which  marked  the  close 
o.f  the  proceedings,  the  President,  Earl  de  Grey, 
stated  that  he  had  a  most  gratifying  letter  to  read 
from  §ir  John  fcoane,  who  had  not  only  distin- 
guished himself  as  an  eminent  architect,  but  as  a 
munificent  patron  of  the  art  to  tiie  cultivation  of 
which  his  lite  had  been  devoted.  It  was  a  letter, 
announcing  a  donation  of  750/.,  in  his  own  name 
and  that  of  bis  grandson,  John  Soane,  J3«q.,  for  the 
general  purp  ses  of  the  Institution.  The  noble 
President  himself  proposed  a  motion  for  a  vote  of 
grateful  acknowledgment  to  Sir  John  Soane,  which 
was  carried  by  acclamation  ;  and  a  special  meeting 
wa«  ordered  to  b-*  convened  for  an  eaily  day  t» 
take  into  consideration  the  mode  in  which  this 
noble  gilt  shall  be  appropriated."— We  cordially 
congratulate  the  Institution  on  this  most  liberal 
and  well-timed  donation.  The  omission  of  it  from 
Our  notice  arose  from  thelate  period  of  the  evening 
at  which  It  was  announced. 

Lohd6nand  Birmingham  Railway.— u  The"  work 
throurrh  Trine  Hill  is  proceeding  very  we'll,  and,  I 
may  say.  rapidly.  A  "  temporary  bridge"  has 
been  constructed  across  tbe  canal  at  Seabrook,  to 
carrv  the  (earth  over  (the  embankments  being 
finished  as  far  as  there.)  1  understand  it  is  nDt  tbe 
intention  of  the  Company  to  put  up  the  permanent 
bridge  till  all  the  earth  shall  have  been  carried  over. 
But  the  foundations  fer  it  bate  been  put  id  some" 
time.  The  top  is  to  be  of  iron.  Mr.  Townsend  ba« 
lately  been  laying  down  a  fresh  set  of  rails  {parallel 
WMttgbt-iroflbnes*,)  in  lieu  of  the  common  cast-iron, 
and  a  new  set  of  waggons  have  been  put  on  the 
work.  The  temporary  bridge  over  the  canal  is 
•otnetkiitg  like  a  bridge  when  compared  to  that 
which  was  put  over  the  canal  at  Wolverton,  and 

Pilled  dbwh  by  the  Canal  Company.  (By-t he-bye, 
think  a  vote  of  thanks  ought  to  have  been  passed 
bjr  the  Railroad  Company,  and  forwarded  to  the 
Canal  Company,  thanking  them  for  their  un- 
bounded kindness  in  destroying  a  bridire  which  must 
have  broken  by  its  own  weight,  and  occasioned, 
probably,  agreatloss  of  life  )  By  what  lean  learn, 
they  get  ori  Very  badly  in  that  quarter.    Mr.  To  whs. 


and  will  complete  hi*  barH  fceTdre  the  fetter*  aft 
well  begun.  He  keeps  his  mh  vet?  steadily*  « 
work."— K.  Tring.  ZOthJurie,  1835. 

Mr.  Collier'*  Boiler. —We  regret  to  find  that  w$ 
made  a  mistake  in  our  last  Number  with  respect, to 
the  transaction  between  the  Lords  of  th,e  Admiralty 
and  Mr.  Collier  (through  a  misreading  of  the  ma- 
nuscript of  our  informant),  which  is  calculated  to 
J  lace  Mr.  C.  in  a  worse  light  before  the  publie  than 
e  deserves.  We  now  take  the  earliest  oppojli 
niry  of  apologizing  for,  and  correcting,  it.  TJ 
real  facts  of  the  case  we  understand  are  these.  TL. 
Lords  of  the  Admiralty  did  pay  Mr.  Collier  the  fui 
price  (2,000/.,  we  believe;  for  the  boiler  fitted  m. 
board  the  Meteor;  but  after  its  failure  and  removal 
from  that,  vessel,  Mr.  Cellier  applied  to  tbelr  toreU 
ships  for  leave  to  repurchase  it  at  the  price  of  old 
metal,  which  was  granted,  the  sum  tor  whiebit 
Fas  appraised  back  to  him  (funnel  include*}  was 
150/.,  being  at  tbe  rate  of  41. 10s.  per  ton. 

A  New  Steam-Carriage,  constructed  by  Mfi 
Field  (of  Me*sr«.  Maudslay's  and  Field)  made'  i 
trial  excursion  on  Saturday  last;  carrying  Sir  &4 
Hardinge,  Sir  H.  Parnell,  and  a  select  party.  Hi 
the  course  of  its  journey,  it  went  up  Denmark 
Hill,  and  performed  its  distance  $%  miles  id  4$ 
minute*.— From  a  Correspondent.  •     ' 

Artificial  Marble  or  Stone  Cojfcns.—  These  coffins 
are  composed  of  a  cement  two  thirds  of  an  inch  in 
thickness,  solid  and  hard,  yet  light  in  its  texture, 
and  on  the  outside  polished,  and  afterwards  var- 
nished.—This  glazing  or  varnish  may  be  an  imi- 
tation of  mahogany,  maple,  rose,  or  any  other 
elegant  wood.  The  coffins,  it  is  presumed,  are  to 
be  made  with  the  lids  separate.  After  the  body  is 
placed  in  it,  a  thickness  of  cement  is  to  be  laid  on 
the  edge  of  the  coffin,  to  connect  the  lid,  leavinx  a 
small  openihg,  to  be  used  temporarily  until  the  air 
is  exhausted  by  a  receiver.  This  opening  also  be- 
ing filled  in,  the  whole  Is  perfectly  air  and  watei* 
tight.  The  interior  being  deprived  of  air*  decom- 
position, of  the  body,  and  the  breeding  of  those 
germs  of  insects  which  are  supposed  to  be  inherent 
in  our  flesh,  cannot,  of  course,  go  on,  and  must  be 
suspended.  The  invention  far  excels  the  compile 
eated  process  of  embalming,  HHd  we  doubt  hot  it 
will  be  entirely  substituted  for  destructible  wood, 
and  come  into  general  use,  not  only  for  coffins,  but 
for  all  kinds  of  vessels  and  receptacles  In  which  it 
is  desirable  to  preserve  the  contents  from  dampness 
and  the  external  air— thus,  for  recordl,  public  do  J 
oumenta,  books  transported  to  great  distances  over 
the  sea,  &c.  In  these  air-tight  coffins,  Mr.  White 
proposes  to  insert  in  the  lid,  over  the  face  of  the 
corpse,  a  thick  plate  of  transparent  glass,  While 
the  cement  is  soft,  and  which  thu*  on  hardening} 
becomes  a  part  of  the  lid.— New  York  American. 

Lord  Brougham's  Patent  Law  Amendment  Bill, 
has.  been  beiore  a  Select  Committee  of  the  House 
of  Lords,  and  referred  back  to  the  same  Committee 
for  further  consideration.  We  understand  that  It 
has  met  with  great  opposition  from  some  of  th« 
law  lords  of  the  House,  and  is  likely  to  come  out 
of  the  Committee  quite  an  altered  affair.  We  shall 
therefore  postpone  our  intended  observations  upon, 
it;  till  we  see  what  shape  it  definitively  takes. 

Patent  Law  Amendment  Petitions.— Our  ddyiefe 
to  our  friends  at  Leicester,  arid  to  all-Intending 
petitioners,  is  to  wait  till  k  combined  effort  fflir  1 
real  reform  of  the  existing  system  cart  be  mad* 
wirh  a  better  prospect  of  success  than  at  this  fkg- 
end  of  the  Parliamentary  season. 

Fulton's  Grand  Orrery.— We  recommend  to  the 
attention  of  such  of  our  readers  as  are  astronO* 
mieally  inclined— the  juveniles  of  the  class,  in  par* 
ticular— a  grand  Orrery,  which  is  now,e\xhibit  ng 
in  Bond-street,  by  a  Mr.  Fulton,  from  Edinburgh. 
A  Committee  of  the  Society  of  Arts  Of  Scotland*  to 
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whom  it  wu  referred  for  examination,  reported  of 
it  inUe  JUtawioK  term* :— "•The  particular  Orrery 
unda*  review  merits  attention  from  the  magnitude 
of  the  detif  n,  and  from  the  accuracy  of  the  per- 
formance.' So  far  as  mean  annual  motion  is  con- 
cern**!, it  approaches  as  nearly  to  perfection  as  is 
needed  in  an  instrument  of  the  kind.  As  an  in* 
strnment  for  communicating  a  general  idea  of  the 
Planetary  System  to  those  who  hare  never  had 
their  attention  directed  to  Geometry,  the  Orrery  is 
unrivalled ;  and  on  that  account  it  appears  to  your 
Committee  that  its  framer  merits  a  high  mark  of 
the  Society's  favour."— The  Orrery  is  not  trans- 
parent, hat  opaque,  and  is  exhibited  in  daylight, 
having  the  Sun  and  all  the  Planets,  with  their 
Moons,  represented  by  so  many  gilded  globes,  all 
of  which  revolve  in  their  true  (relative)  periods. 
It  contains  upwards  of  two  hundred  movements, 
effected  by  means  of  one  hundred  and  seventy-five 
wheels  and  pinions,  most  of  which  are  exposed  to 
view ;  and  differ*  from  all  former  Orreries,  in  ex* 
bibiting  the  motions  of  all  the  secondary  Planets 
with  the  same  accuracy  as  those  of  the  primaries. 
Our  esteemed  correspondent,  Mr.  G.  Henderson, 
of  Liverpool,  whose  practical  familiarity  with  ma- 
chines of  this  description  entitles  his  opinion  to 
Creat  weight,  says  of  Mr.  Fulton's  Orrery,  in  a 
tter  which  we  some  time  ago  received  from  him  : 
— "  It  is  one  of  the  most  comprehensive  of  plane- 
tary machines  which  has  ever  come  under  my  no- 
tice; its  usefulness  in  the  way. of  illustrating  the 
motions  of  the  planetary  orbs  cannot  be  over  esti- 
mated ;  and  I  will  venture  to  say,  that  the  tyro  in 
astronomical  pursuits  will  receive  a  more  correct 
idea  of  the  harmony  of  the  Solar  system  from  Mr. 
Fulton's  Machine,  in  a  few  minutes  than  by  study- 
ing all  the  Astronomical  treatises  that  were  ever 
written." 

B.'s  ilgbi  to  his  invention  will  not  be  endangered 
by  exhibiting  the  results  of  it  mere  y,  as  long  as  he 
can  manage  to  do  so  wicbout  making  public  the 
modus  operandi. 


LIST  OF  NEW   PATENTS,  GRANTED  BE- 
TWEEN  THE  22i>  OF  MAY,  AND  22d  OF 
,  JUNE,  1635. 

Thomas  Fleming  Bergin,  of  Fair  View  Avenne, 
Dablin,  civil  engineer,  for  certain  improvements 
in  the  method  of  suspending  and  adjusting  the 
bodies  of  railway  and  alt  other  wheeled  carriages. 
May  27;  six  months  to  specify. 

John  George  Bodmer,  of  Bolton-le-Moors,  Lan- 
caster, civil  engineer,  for  certain  improvements  in 
machinery  for  preparing,  roving,  and  spinning  cot- 
ton and  wool.    May  27 ;  six  months  to  specify. 

John  Loss,  of  8,  Crescent,  Carlisle,  for  an  im- 
provement in  the  surface  or  pattern  roll  of  the  ma- 
chines used  in  priuting  calico  and  other  goods,  com- 
monly called  a  surface- printing  machine,  and  in  the 
mode  of  working  the  said  rolls.  May  SO;  six 
months  to  specify. 

Joseph  Nyt,  of  St.  Andrew's-road,  Sonthwark, 
for  improvements  iu  pumps  and  instruments  or  ap- 
paratus for  conveying  fluids  into,  and  withdrawing 
them  from,  cavities  of  human  and  other  animal 
bodies,  part  of  which  improvement*  are  also  appli- 
cable to  other  pumps.  June  2;  six  months  to 
specify. 

John  Malara,  of  KJngstou-uponHull,  civil  en- 
gineer, for  certain  improvements  in  gas-meters, 
and  in  the  apparatus  for  generating  gas  for  illumi- 
nation.   June  2;  six  months  to  specify. 

William  Wilkinson,  of  Lucas-street,  Commercial- 
road,  engineer,  for  a  certain  improvement  or  certain 


improvement*  in  the  nwkanism  or  ™i*&mKi,ff 
wkich  steam-power  fo  applied  to  give^wSfiw'Tw 
ships  or  oiher  floating  vessels  in  or  through  water. 
June  2;  six  months  to  specify. 

Richard  Phillips,  of  New  Kent-road,  Surrey, 
lecturer  on  chemistry  at  Si.  Thomas's  Hospital,  for 
bis  invention  of  certain  improvements  in  the  pro- 
cess of  manufacturing  sulphate  of  soda.  June  4 ; 
six  months  to  specify. 

James  Leman.of  Lincoln's-inn-fields,  gentleman, 
for  the  making,  mixing,  compounding,  improving, 
or  altering  of  soap,  being  a  communication  from  a 
foreigner  residing  abroad.  June  4;  six  months  to 
specify. 

Bennet  Woodcroft,  of  Ardwick,  Lancaster,  gen- 
tleman, for  improvements  in  printing  calicos  and 
other  fabrics,  whether  manufactured  of  cotton,  silk, 
Wool,  or  linen,  or  of  all,  or  any  two  or  three  of 
those  materials^    June  4;  six  months  to  specify. 

Thomas  Hancock*  of  Goswell  street-road,  water- 
proof-cloth  manufacturer,  for  an  improvement  or  im- 
provements in  air  beds,  cushions,  and  other  articles 
manufactured  from  caoutchouc  or  Indian-robber, 
or  of  cloth  or  other  flexible  materials,  coated  or 
lined  with  caomchouc  or  Indian-rubber.  June  4; 
six  months  to  specify. 

Joseph  Whitworth,  of  Manchester,  machinist,  for 
eertain  improvements  in  machinery,  tools  or  appa- 
ratus, for  turning,  boring,  planing,  and  catting 
metals,  and  other  materials.  June  11 ;  six  months  to 
specify. 

Ellas  Carter,  of  Exeter,  for  an  improved  appara- 
tus for  regulating  the  supply  of  gas  to  the  burners, 
and  for  the  stopping  off  the  same,  applicable  also 
as  a  cock  in  drawing  off  or  regulating  the  flow  of 
other  fluids.    June  22;  six  months  to  specify. 

John  William  Fraser,  of  Ludgate-hill,  for  inv 
provements  in  apparatus  for  descending  under 
water.    June  22;  six  months  to  specify. 

James  Mitchell,  of  Truro,  Cornwall,  for  an  inr- 

S  roved  process    in    smelting  <  argentiferous    ores, 
une  22;  iix  months  to  specify. 
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TltLEf'S  KBW  METALLIC    FIRE-ENGINE. 

Sir, — After  witnessing  the  introduction 
of  boats,  bridges,  and  churches  of  casfciron, . 
with  many  other  extraordinary  applica- 
tions of  this  highly-useful  material,  your 
readers  will  not  be  much  surprised  at  the 
introduction  of  cast-iron  fire-engines,  and 
this  material  enters  pretty  largely  into  the 
machine  I  am  about  to  describe. 


It  is  well  known  that  hot  climates 
exercise  a  most  injurious  effect  upon  all 
things  constructed  of  wood,  especially  if 
occasional  moisture  assists  the  operation 
of  the  heat.  Among  other  machines 
which  manifest  the  existence  of  this  de- 
structive influence,  fire-engines  are  par* 
ticularly  liable  to  dilapidation;  some, 
times  saturated  with  water,  and  then 
exposed  to  parching  dryness— laid  by 
unheeded  until  required  for  use— no 
wonder  they  are  so  often  found  unser- 
viceable. To  obviate  the  serious  incon- 
venience arising  from  this  cause,  and  to 
render  the  fire-engine,  as  far  as  possible, 
proof  against  the  effects  of  climate,  Mr. 
W.  J»  Tilley,  engine-maker,  Blackfriars- 
road,  London,  has  constructed  a  fire- 
engine  entirely  of  metal,  of  which  fig.  I 
is  a  side,  and  fig.  2  an  end-view.  The 
same  letters  of  reference  apply  to  both 
drawings. 

aaa  are  three  cast-iron  standards, 
fixed  upon  a  quadrangular  floor  or  frame- 
work 00,  of  the  same  material,  cc  is 
the  main  axis  working  in  brass  bushes  on 
the  tops  of  a  a.  dd  are  the  two  brass 
cylinders  or  pumps,  e  is  the  air-vessel, 
of  copper ;  /  is  the  suction-pipe ;  and  g 
the  delivery-pipe.  A  chamber  h  contains 
the  suction-valves,  the  delivery-valves 
being  placed  in  a  similar  chamber  i  in 
frout  of  the  cylinders,  kk  are  the 
handles,  made  of  sheet-iron  rolled  up, 
which,  by    means  of   the  cross-levers, 


impart   alternate   motions   to  the   pis- 
tons. 

The  pistons  are  attached  by  slings  to  a 
projecting-ann  on  the  axis  c,  the  paral- 
lelism of  the  pistons  being  preserved  by 
guide-rods  in  the  usual  manner.  I  is 
the  fore-carriage. 

The  whole  is  mounted  on  four  cast- 
iron  wheels,  and  has  rather  a  light  and 
elegant  appearance. 

In  the  construction  of  this  engine  not 
a  particle  of  wood  is  employed;  the 
valves,  the  pistons,  and,  in  fact,  eve>y 
part  is  of  metal. 

This  engine  exhibits,  in  a  very  pleas- 
ing manner,  the  situation  of  all  the 
working  parts,  which,  in  fire-engines  of 
the  ordinary  kind,  are  enclosed  from 
view;  but  a  most  important  advantage 
consists  in  the  facility  with  which  any 
little  derangement  in  the  machine  can  be 
seen  and  remedied.  The  valves,  which 
are  almost  the  only  parts  liable  to  get  out 
of  order,  can  be  got  at  immediately,  as  it 
is  only  necessary  to  unscrew  and  remove 
the  cover  of  the  valve-chambers,  to  ex- 
amine and  repair  any  obstruction  in  this 
part  of  the  machine. 

The  durability  of  this  description  of 
fire-engine,  and  its  fitness  for  9l\\  foreign 
stations,  especially  in  hot  climates,  must 
be  so  great,  that  for  such  services  I  have 
no  doubt  they  will  in  time  supersede  all 
other  engines  constructed  of  so  perishable 
and  uncertain  a  material  as  wood. 

I  remain,  Sir, 

Yours  respectfully, 

London,  * 

Jttnw  *4,  ItS*. 
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PORTLAND   BREAKWATER* 


Sir,— I  regret  that  my  official  duties 
have  prevented  my  paying  earlier  at* 
t+ntien  to  Mr.  Land's  communication, 
dated  4ik  March.  No;  605  ;  not  that  I 
think  it  a  matter  of  any  consequence,  as 
affecting  my  late  lather's  claim  to  priority 
of  design  lor  the  Portland  Breakwater, 
but  leal  my  silence  should  be  construed 
as  a- tacit  admission  of  Mr.  Lamb's  claims. 
1  lake  it.  for  granted,  that  if  any  com- 
munication on  a  Breakwater  for  Portland- 
roads  shall  appear  to  have  been  made 
by  my  father  previous  to  June,  IS  12, 
(the  earliest  period  to  which  Mr.  Lamb 
can  curry  back  his  suggestion,)  then  the 
originality  will  rest  with  my  father.  Now 
Mr.  Ham,  with  whom  1  have  had  no 
intercourse,  directly  or  indirectly,  for 
more  than  twenty  years,  until  within  the 
last .  fortnight,  having  seen  the  corre- 
spondence ia  the  Mechanics'  Magazine, 


unsolicitedly  wrote  a  letter  (published 
in  Mech.  Mag:  p.  269,  vol.  xxii.)in  which 
he  says,  '*  1  can  add  my  tesrimony,  thti 
m  the  year  1800  f  frequently  heard  him 
(meaning  my  father)  speak  of 'hi*  plan; 
and  give  minute  details  of  the  sainte;" 
and  in  a  subsequent  letter  which  I  have* 
received  from  him,  dated  24th  May,  1835, 
he  adds-—*4  f  can  still  recollect  that  he* 
(meaning  my  father)  appeared  quite  dtt 
fuitm  all  the  details,  and  delighted  to* 
explain  them  to  the  nobftity  and  gentry, 
who  so  frequently  visited "  his  library/ 
when  George  III.  drew  such  a  concourse* 
of  theirt  to  Weymouth.  This  allusi.onv 
you  will  perceive,  will  carry  the  date,  or 
your  father's  plan  even  prior  to'  the  year 
180a     I  soon  after  left  Weymouth." 

I  can-  mention  many  other  persons  who* 
were  well  acquainted  with  my  father'* 
designs,  and  te  whom  he  made  occasion*** 
s  2 
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ttritttfi  an  well  as  verbal  communications, 
he  subject  anterior  to 
mication  waft  made  to 
k;  in  June,  1810.   Ge- 
r,  an   engineer  of   no 
id  also  frequent  inter- 
sations  with  my  father 
5  being  intimately  con. 
improvements  of  our 
tors  at  Cherbourg,  then 
him  my  father  received 
many important  hints  in  futherance  of 
his  own   ideas.    A  communication  was 
made  to  Loid  Sid  mouth  in  September, 
1810,  on  the  same  subject.     I  have  nu- 
merous letters  to  my  father  from  gentle- 
m*eh  <<ho  were  in  the  habit  of  frequent- 
ing Weymouth  at  the  time  of  the  visit  of 
his  late  Majesty,  George  I  If.,  in  uhich 
reference  is  constantly  made  to  him  as 
*  the  person  who  had  first  suggested  the 
idea  of  a  Breakwater  at  Portland.     My 
father  communicated  his  design  to  Mr. 
Idlej  confidentially,  in  June,  1812,  when 
that  gentleman  was  a  candidate  to  repre- 
sent Weymouth.   At  that  period  the  sub- 
ject was  generally  discussed,  and  no  doubt 
from  the  publicity  given  to  it,  Mr.  Lamb's 
intentions  originated,  as  his  professional 
connexion  with  Mr.  Idle  afforded  him  the 
opportunity  of  being  well  acquainted  with 
every  transaction,  private  as  well  as  pub- 
lic, in  which  Mr.  Idle  had  any  share. 
The  slight  intercourse  which  then  took 
place  between  inj.  father  and  Mr.  Lamb, 
was  not  of  such  a  description  as  to  re- 
quire or  induce  him  to  make  a  confi- 
dential communication.     The  question 
Of  Originality  was  never  mooted,  because 
there  could  be  no  doubt  upon  the  subject. 
tk  all  my  father's  extensive  correspond- 
ence with  men  of  rank  and  influence, 
there  is  but  one  opinion  expressed,  namely, 
that  the  design   first   emanated    from 
him. .  As  to  my  father's  silence,  on  which 
Mr.  Lamb  seems  to  lay  so  much  stress, 
tfcat  merely  shows  that  he  was  cautious 
oi  committing  himself  to  strangers,  and 
that  he  bad  not  taken  any  steps  to  carry 
his  design  into  execution,  because  he  did 
riot  possess  pecuniary  means  sufficient  to 
justify  his  embarking  in  so  extensive  an 
enterprise.     If  Mr.  Bracebridge  had  not 
known  that  my  father  had  possessed  plans 
and  particulars  before  August,  1813,  what 
„  could  have  induced  him  to  apply  for  them? 
He  says  under  date,  August  13,  1813. 
,*f  Though  dismissed,  perhaps,  for  want  of 
encouragement,  from  your  present  inten- 


tion (pending  a  more  favourable  ,p^ 
for  such  an  enterprise),  I  am  con 
a  mind  capable  of  forming  such  a.c 
could  never  willingly  abandon  i,t,  •4s  ,v> 
understand  vou  had  in  your  possession^ 
plans,  soundings,  and  various  requisite 
materials  for  this  great  work,  upon  whicft. 
such  has  been  my  reflection  and  contem- 
plation, and  consequent  nd miration  of 
the  plan,  that  1  have  ventured  to  men* 
tion  it  to  some  confidential,  scientific, 
and,  otherwise,  able  friends/'  &c.  &c. 
Agaiu — '*  These,  sir, .  were  the  feelings 
which  led  me  to  wish  it  may  be  in  my 
power  to  render  you  any  service  in  this 
matter,  and  induce  you  to  turn  your  mini 
again  to  a  plan  on  which  you  have  already, 
bestowed  so  much  trouble  and  attention?* 
Can  this  be  any  thiug  hut  conclusive  ? 
Is  there  any  symptom  of  a  competitor  for 
the  credit  of  origination  ?  Must  it  not 
have  been  known  to  Mr.  Bracebridge,  if 
Mr.  Lamb  had  hinted  any  intention  of 
claiming  the  projection  of  a  Breakwater 
at  Portland,  and  would  Mr.  Bracebridge 
have  thus  written  with  such  a  knowledge? 
Mr.  Lamb  does  not  put  forth  his  claim 
until  the  year  1834,  when  Mr.  John 
Harvey,  the  original  projector  of  this  de- 
sign, is  dead.  If  Mr.  Lamb  had  any 
pretence  to  originality  in  this  matter,  how 
happens  it  that  even  Mr.  Idle,  so  late  as 
1818,  wrote  a  letter  to  my  father  on  thb 
subject,  addressing  him  as  being  not 
merely  a  principal,  but  the  only  projec- 
tor of  the  undertaking?  Indeed  that 
gentleman,  as  well  as  Mr.  Bracebridge;^ 
always  considered  my  father  as  the^n- 
dividual  with  whom  the  design  for  a^ 
Breakwater  at  Portland  had  originated* 
And  so  did,  I  may^truly  say,  the  eatire; 
population  of  Weymouth  and  Us  neighs 
bourhood,  since  no  farther  baek  tka^ 
July  last,  687  of  the  principal  ini»a*> 
bitants  signed  a  petition  to  his  presesr 
Majesty  in  favour  of  a  Breakwater  bn#e& 
on  my  father's  plan,  in  which  rmJW#s 
distinctly  recognised  as  the  father  bf^He 
projected  undertaking*  '.  i',J  V\~ 

I  am,  Sir,  ,<  fli  v. 

Your  very  obedient  servant,;  j  .* 
Job*  Harveyv 

Weymouth*  June  6th,  1834*  ••  <  ,v  t  o  "j  :♦  "f  * 


THE   CHERBOURG    BBEAKWATSR^,  1on 

[The  commanding  ration  iepwfctifll 
the  breakwater  constructing1  at  -Qier^ 
bourg  will  place  die  Fren6h  in  rtgtfd  to 
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Ae;  riaVigalion  of  the  Channel,  is,  as  our 
readers  are  aware,  one  of  the  strongest  of 
die  many  strong1  reasons  for  tlie  similar 
undertaking:  on  tlie  opposite  coast  of 
England,  Mr.  Harvey's  claims  to  the  ori- 
ginal suggetlion  of  which,  form  the  sub- 
ject of  the  preceding  letter.  Prom  the  fol- 
lowing notice  of  the  present  state  of  that 
work,  which  we  extract  from  the  United 
Service  Journal  for  this  month,  it  will 
be  seen  that  if  England  means  to  be 
true  to  herself,  she  has  no  time  to  lose. 
We  are  not  among  those  who  imagine 
that  there  is  much  risk  of  the  peace 
which  now  happily  subsists  between  the 
•two  Countries  being  soon  disturbed  ;  but 
it  is  because  we  wish  to  see  that  peace 
long  preserved  that  we  would  have  both 
countries  equally  well  prepared  for  war. 
Arma  pacts  fulcra. — Ed.  M.  M.] 

"  The.  great  dam,  about  twenty  minutes' 
walk  below  Cherbourg,  which,  together  with 
Fort  Napoleon1,  were  so  seriously  injured  by 
the  storms  of  February  and  March,  1807, 
and  again  by  that  of  February,  1808,  is  be* 
ginning  to  wear  a  substantial  appearance;  it 
is  carrying  out  in  an  easterly  direction,  and 
will  stretch  about  3,200  feet  (500  toises), 
from  the  fort  on  Pelee  Island;*  by  this 
means,  and  a  fort  at  the'  extremity  of  the 
dam,  so  powerful  a  cross- fire  will  be  obtained, 
that  it  is  improbable  any  enemy  will  here- 
after, venture  to  attempt  forcing  a  passage. 
Tfee  construction  of  the  dam  was  commenced 
abqut  fifty  years  ago;  it  has  been  prose- 
Of-U'd  under  various  interruptions,  and  will 
probably  be  terminated  after  undergoing  a 
host  of  modifications  in  the  plan  of  its  con- 
struction. Political  convulsions  sunk  it  al« 
ihost  into  oblivion  in  the  days  of  the  Na- 
tmiral  Convention^rrd  the  Dirertory;  but 
tB&Jtfork'tfas  resumed  by  Napoleon's  direc-  ^ 
titfftS,  in  whose  time  28,000/.  were  annually 
appropriated  to  it.  For  eight  years  subse- 
qttflbtiy  to  the  restoration  of  the  Bourbons  it 
*as*gain  wholly  neglected.  In  1823,  how- 
<fo&ejy  a  sum  of  20,000/.  was  spent  upon  the 
<3jjn£re  battery  ;  and  in  18*27,  Hyde  de  Neu- 
y^k, .  the  Secretary  of  the  Navy,  raised  the 
jjra'ntto  the  sum  which  Napoleon  had  set 
down,  and  it  is  intended  next  year  to  increase 
it  to  68,000/.  a  year;  this  grant  will  enable 
the  Qe*ernm*nttomake  rapid  advances  in 
cqiapieirfjg  the  masonry  of  the  dam.  Cochin, 
the  engineer,  has  estimated  the  quantity  of 
stone  already  sunk  in  the  bight  of  Cherbourg 
at  upwards  of  3,700,000  cubic  metres  ;  and 
not  less  than  2;80G,000  more  will  be  required 
bge^thj*umjtrta^ng>  completed.     Up  to 

*':aii":> — ts — ^'  ■  i-n — ' — : : — ■ -7* 
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the  present  day  the  expenditure  up*n  it 
amounts  to  more'  than  840,000/.  starts  | 
and  it  is  calculated  that  as  much  mora -wM 
be  necessary  before  it  is  terminated^  i,xK 
harbour  of  Cherbourg  possesses  np  claims 
whatever  in  a  commercial  point  of  view:'' out 
in  a  military  one  it  is  of  high  impor'ira&j 
for  there  is  no  roadstead  on  the  FrencVc'oilsl 
fit  to  be  named  on  the  same  day  with  it;w?flf 
reference  to  breadth,  depth,  and  sectiHtyl 
It  is  capable  of  receiving  60  ships of  (fee*  tin*] 
and  has  space  enough  for  all  of*  them;  tri 
manoeuvre  at  their  ease,  and  rwtvut  of'faat 
all  seasons  of  the  year."  ,  ..        /:£ 

*    •■   'di 
NOTICE   OF    THE    PROGRESS   OF   THE   HOT- 
AIR   SYSTEM    OF    SMELTING    IN    GREAT 
BRITAIN.      BY    M.    DUFRESNOY. 

(Abridgment  continued  from  p.  176.)  :, 

Employment  of  Heated  Air  in  Cupolas.-** 
There  are  now  many  cupolas  in  which  the 
combustion  is  sustained  by  a  current  of  heated 
air.  The  little  attention  paid  in  England  to 
the  consumption  of  coal,  which  is  spread  $* 
profusely  over  the  whole  country,  has-  in- 
duced them  to  trouble  themselves  but  rarely 
to  weigh  the  quantity  used  in  the  cupolas. 
This  circumstance  prevents  my  verifying  witlji 
certainty  the  advantages  which  result  from 
this  plan.  I  think,  nevertheless,  that  it  will 
be  useful  to  show  the  few  documents  whiclr  t 
have  collected  on  this  subject. 

At  the  Tyne  Iron-works,  already  spoken 
of,  near  Newcastle,  there  are  two  cupolas 
worked  with  heated  air.  They  are  supplied 
by  the  same  apparatus  which  heats  the  air  far 
the  smelting  furnace.  These  cupolas  are  cir- 
cular, five  and  a  half  feet  higb,  thirty  inches 
diameter  in  the  clear,  constructed  with  fire 
brick,  encased  in  cast-iron.  They  receive 
the  air  through  two  tuyeres,  placed  one  over 
the  other,  each  two  inches  and  three  quarters 
in  diameter.  From  one  of  the  proprietors, 
I  learn  that  the  consumption  of  these  cupolas 
is  280  lbs.  coke  for  each  ton  of  iron  melted. 
Casting  on  an  average  one  ton  per  hour. 
These  cupolas  have  been  constructed  sfaOe 
the  introduction  of  the  hot  air  plan.         '/a 

At  Wednesbu ry,  in  the  works  of  Lloyd, 
Forster,  and  Co.,  the  cupolas  are  rectanguWr>; 
about  seven  feet  high,  with  a  space  io  the 
clear  of  thirty-six  by  thirty  inches.  Xfce 
air  is  introduced  by  two  tuyeres,  three  inches 
in  diameter.  They  cast  in  these  furnaces 
one  ton  of  metal  per  hoar,  each  operation 
lasting  twenty  minutes,  consuming  260, 11*. 
of  coke;— before  the  adoption  of  hot  air,  tfce 
ton  of  iron  required  400  lbs.  of  coke.  Toe 
greatest  influence  produced  in  these  furnaces 
by  the  hot  air,  is,  the  rapid  reaction  of  tne 
charges,  the  time" "having  heen  reduced  from 
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forty  to  twenty  minutes  for  a  heat.  At  Wed- 
nt^jtury,  the  quintal  of  iron  melted  with  cold 
iiCj  twenty  pounds  consumed  of  coke :  with 
the  hot  air,  this  is  reduced  to  thireen  pounds. 

RJessrs.  Cosle  and  Perdounet  (Annates  des 
Mines,  1 1  Serie,  vol.  vi.  p.  85,)  indicate  that 
the  quantity  of  fuel  consumed  in  the  cupolas 
qf  Birmingham,  Manchester,  and  Newcas- 
tle, averages  twenty- five  per  cent,  of  the 
weight  of  metal  melted.  If  we  compare  these 
proportions  with  the  quantities  now  given, 
we.  see  that  since  the  adoption  of  the  hot  air 
plan)  a  saving  has  been  effected  of  one -half 
in  fuel,  and  other  expenses  in  the  second 
melting  of  the  iron. 

Employment  of  Heated  Mr  m  Refineries  and 
Smith's  Forges. 

The  use  of  heated  air  has  been  tried  in  the 
refining  of  iron,  and  in  the  forges  to  work  it. 

I  have  not  had  occasion  to  visit  works 
where  trials  have  been  made  in  blowing  the 
refineries  with  hot  air,  but  I  know  that  at 
the  J  anon  forge,  near  St.  Stephen,  the  results 
obtained  by  using  this  plan  have  been  but 
slightly  favourable  to  its  introduction ;  the 
same  experience  has  been  had  near  Birming- 
ham. The  want  of  success  of  this  plan  in 
refineries  does  not  invalidate  the  evidences  of 
its  advantages  in  the  smelting  furnace,  which, 
has.  been  proved  in  so  many  instances. 

This  difference  in  the  results  of  the  use  of 
heated  air  in  the  smelting  furnace  and  the 
refinery,  appears  to  show  that  the  air  ope* 
rates  upon  different  principles  in  the  refining 
of  metal  and  fusion  of  the  ore. 

J  have  stated,  at  the  commencement  of 
this  Report,  that  the  first  trial  of  heated  air 
was  made  by  Mr.  Neilson,  on  a  smith's  forge, 
at  the  Glasgow  Gas-wotks. 

The  air  is  heated  by  the  same  fire  as  the 
forge,  by  means  of  a  double  cast-iron  box, 
which  forms  the  bottom  of  the  forge  fire. 
Mr.  Neilson  showed  the  operation  of  this 
apparatus  by  having  several  bars  of  iron,  of 
different  sizes,  forged  in  my  presence,  so  that 
I  could  judge  of  the  effect  produced.  Not 
having  seen  comparative  experiments,  it  .is 
difficult  for  me  to  form  a  judgment  of  the 
advantages  derived.  I  cannot,  however,  con- 
ceive that  the  feeble  temperature  which  the 
air  could  acquire  in  the  apparatus  adapted  to 
this  forge,  could  have  much  influence  upon 
the  economy  of  the  operation.  I  had  the  fire 
cleaned  out,  to  see  the  exterior  disposition  of 
the  apparatus,  and,  at  the  same  time,  to 
appreciate  the  time  necessary  for  welding. 
The  fire  was  then  laid  on .  and  in  four  minutes 
after,  lighted  coal  was  placed  on  the  forge,  a 
bar  of  iron,  one  inch  square,  was  heated  to 
a  white  heat.  In  taking  it  from  the  fire,  this 
bar  shot  forth  brilliant  scintillations,  and 
the  little  scoria  that  covered  it  ran  illiquid 
drops*    The  bar,  plunged  in  water,  was  still, 
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after  being  immersed  a  minute,  a  dark  red 
but  hot  enough  to  be  hammered.  I  have  n<j|i 
been  able  to  determine  the  quantity  of  fuel 
consumed ;  it  varies*accordin«r  to  the  size  of 
the  bars  to  be  worked.  Mr.  Neilson  assure? 
me  that  the  consumption  of  fuel  in  this  forge 
has  been  reduced  one- third  since  it  has  been 
fed  by  hot  air. 

It  appears  that  there  are  many  smelting 
forges  in  which  they  have  adopted  this  new 
plan. 

[In  a  subsequent  number  we  shall  give  M. 
Dufresnoy's  Report  on  the  results  of  the. 
trials  made  upon  heated  air  in  France.] 

,    martin's  arithmetical  frames. 

The  powers  of  numbers,  and  tbeir  re-  * 
lation  to  each  other,  have  been  in  « 
variety  of  ways  demonstrated;  but  rarely 
indeed  with  any  important  practical  ap- 
plication :  we  have  ingenious  theories,  of 
the  wondrous  powers  of  the  number  ?, 
and  a  variety  of  arithmetical  legerde* 
main  is  abroad,  which  appears  to  the 
curious  very  singular  and  astonishing. 
Napier's  hones  or  rods  afford  some  good 
illustrations  of  the  multiplying  powers  ; 
hut  there  appears  to  have  been  no  in-; 
stance  of  the  successful  application  of 
the  "  occult  powers  of  numbers  "  till  the 
invention  of  the  "  Arithmetical  Frames," 
by  Mr.  Martin,  which  are,  without  ques- 
tion, applied  to  a  use  the  most  important 
and  extensive.  But  when  we  come  to 
make  an  examination  of  these,  we  are 
unable  to  ascertain,  except  in  one  or  two 
cases,  the  principles  upon  which  they  are 
constructed.  In  these  frames  we  have 
what  is  most  extraordinary,  a  system  of 
arrangement  which  carries  out,  ad  infini- 
tum, practical  exhibitions  of  all  the  ale- 
jnentary  rules,  not  singly  only,  but  also 
in  every  variety  of  combination  which 
the  ten  digits  will  make,  affording  de> 
monstrable  proofs  of  the  correctness  or 
incorrectness  of  every  figure ;  at  the  same 
time  that  none  but  the  teacher  who  has  " 
been  previously  informed  of  the  mode  of 
detecting  error,  can  by  any  possibility  be 
informed  of  it.  A  dozen  exercises  of 
fifteen  or  sixteen  figures  eaeh,  may  be* 
worked  in  one  rule  only,  or  through  the 
whole/our  rules,  and  be  checked  hj  the 
master  at  a  mere  glance,  while  those  es~ 
ercises  may  be  varied  to  the  extent  of 
many  thousands  of  millions  times,  and 
be  proved  by  the  same  mode  and  with  ' 
the  same  facility,  ft  hasofieu  occurred 
to  mathematicians,  that  a  series  of  num- 
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bera  might  %  by  some  possibility  be  ar- 
ranged, so  as  to  produce  uniform  and 
known  results  fn  an  almost  infinite  series; 
but  this  suspected  power  of  the  arrange- 
ment of  numbers  has  never  been  shown, 
excepting  in  a  few  cases  of  particular 
numbers  ;  and  even  these  have  not  been 
applied  to  any  practical  purpose,  except- 
ing by  Patrick  Whytock.*  But  this  ar- 
rangement, which  is  founded  on  the 
peculiar  properties  of  certain  decimal 
fractions,  is  defective,  as  it  only  refers  to 
the  simple  rules,  whereas  the  arithmetical 
frames  or  tablets  constructed,  by  Mr. 
Martin, comprise  also  the  compound rules  J 
and  this  appears  most  extraordinary  ;  lor 
there  cannot  well  be  worse  decimal  rela- 
tions, supposing  they  are  constructed  on 
this  principle,  than  those  of  the  numbers 
4,  12,  and  20,  which  form  the  integral 
parts  of  our  common  currency  ;  but  Mr. 
Martin  has  arranged  and  can  apply,  if 
necessary,  his  principle  through  all  the 
weights  and  measures,  affording  an  in- 
finite variety  of  examples,  wkose  solutions 
bear  such  a  relation  to  their  propositions, 
that  their  correctness  or  incorrectness  is 
immediately  discoverable  by  him  who 
has  learnt  the  mode  of  discovery;  and 
whi'ih  may  be  acquired,  by  any  one  con- 
versant witli  addition  and  multiplication, 
in  a  few  minutes.  Nor  is  this  all,  for  the 
frames  are  so  arranged  that  the  smallest 
as  well  as  the  largest  examples  may  be 
given  ;  that  the  working  of  the  examples 
of  one  rule  gives  examples  in  another, 
and  the  working  again  of  these  examples 
in;  a  third,  and  so  on — proving  the  cor- 
rectness  of  each,  even  to  the  pupils  them* 
selves,  and  pointing  out  error;  at  the 
same  time  that  the  master  has  a  counter 
check,  which  he  can  apply  in  a  moment 
to  a  whole  morning's  set  of  exercises. 
Such  a  plan,  where  a  large  number  of 
hoys  are  to  be  taught,  as  in  National  and 
Lancasterian  schools,  must  be  of  incal- 
culable advantage ;  and  even  in  private 
schools  must  afford  great  assistance  to 
teachers,  from  the  variety  of  examples 
presented,  and  the  ease  with  which  their 
answers  may  be  ascertained. 

Description  of  the  Frames. 

dftie  "Arithmetical  Frames"  consist 
of  six  frames,  about  18  inches  high  ant! 
1  fool  broad.    The  first  of  which  is  fitted 

*  See  Mech.  Mag.,  vol.  xviii.  p.  43. 


up  with  little  balls  transversely  arranged 
on  four  brass  rods,  as  the  baft  frame  of 
the  infant  schools;  but  to  this,  which 
only  forms  the  top  part  of  the  frame,  nine 
cubical  rods  vertically  placed,  and  re- 
volving on  pivots,  are  attached :  on  one 
side  of  these  rods  are  small  pictures  about 
an  inch  square,  of  ships,  horse?,  cats, 
cows,  and  such  like  figures  differently 
coloured  ;  their  object  is,  as  is  also  that 
of  the  bails,  to  teach  the  infant  to  count, 
and  to  connect  abstract  signs  with  tangi- 
ble objects.  The  other  three  sides  of  the 
rollers  are  filled  up  tWth  three  numera- 
tion tables,  so  ingeniously  disposed,  that . 
by  the  turning  of  the  rods,  every  variety  - 
of  change  of  figure  may  be  produced  so 
strikingly,  that  a  few  hours  are  generally 
sufficient  to  teach  a  child  the  principles 
of  numeration  and  notation  with  the  ru-  „ 
diments  of  addition. 

The  succeeding  frames  comprise  a 
frame  for  each  of  the  following  rules: 
the  addition  frame  consists  of  12  cubical 
rods  or  rollers,  horizontally  placed,  and 
by  the  simple  turning  of  these,  an  in- 
finite number  of  examples  may  be  pro- 
duced, and  their  answers  discovered  in  a 
moment.  To  the  subtraction  frames, 
which  are  constructed  to  hold  only  two 
rollers  at  a  time,  containing  the  subtrac- 
tors  and  the  subtrahend,  large  slates  are 
also  attached,  on  which  the  remainders 
are  worked,  one  below  the  other,  form, 
ing  an  example  in  addition,  which  is 
added  up.  The  multiplication  and  the 
division  frames  are  made  to  contain  only 
one  roller,  the  former  has  a  slide  upon 
which  the  multipliers  are  printed,  which 
shows  one  figure  at  a  time  through  a 
square  hole  immediately  under  the  unit; 
of  the  multiplicand,  and  the  latter  baa  . 
a  slide  for  the  divisors  moving;  up  and 
down  upon  the  dividends  to  change  th* 
examples ;  by  which  simple  contrivance* 
as  many  changes  may  be  produced  as 
upon  a  peal  of  12  bells,  stated  to  be  se- 
veral thousands  of  millions.  In  thee*  ..- 
two  latter  frames  there  is  still  a  recapitu- 
lation of  preceding  rules,  with  different 
examples  applied  throughout  the  com- 
pound as  well  as  through  the  simple 
rules ; — the  whole  forming  a  system  of' ; 
teaching  the  theory  of  arithmetic  so  com- 
plete, as  to  make  improvements  £& 
tremely  difficult,  and  presenting  a  com- 
bination of  figures  whose  results-  are/  as 
we  have  stated,  "  most  extraordinary  hi 
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the  history  of  the  relations  of  number  j" 
.^tid^hew  effects  on  the  children  who 
?rfre  taught  by  them,  as  is  exemplified  at 
^ie  .Boroitglv-Road  Central  Schools;  to 
vyiie  the  words  of  Lord  Brougham,  in  his 
.sfeech  oil  Education— 4i  present  the  most 
^extraordinary  spectacle  of  the  progress  of 
'obtaining  information  which  might  he 
SnVadtehy'  children,  and' which  he  had 
^rievef  seen  or  lieard  of  at  any  place,  in 
*«i>  country,  or  at  any  time.     It  was  per- 


fectly wonderful  how  the  human,  faptt^j 
could,  at  so  early  an  age,  be  cultiv*tfw 
to  so  marvellous  a  degree.  A  dozen  ./jr 
two  of  the  children  were  asked  such 
questions  as  the  interest  of  various  sums 
of  money  for  any  time,  at  any  rate  per 
cent.,  and  their  answers  were  as  correct 
as  they  were  immediate."  His  Lordship 
repeated,  that  "  he  had  never  witnessed 
a  more  extraordinary  exhibition ."  VJ" 
cational  Magazine.* 


-Ed»- 


PLA*ir  FOR  PROPELLING  STEAM-VESSELS  BY  THE  RETROACTIVE  FORCE  OF  A  COLUMN 

'' ...  OF  AIR, 

'!>   :  B       _C B_ 


Sir, — The  above  sketch  represents  a 
plan  for  propelling  steam- vessels  by  a 
powerful  current  of  air  ejected  from  the 
stern  of  the  vessel*  Water  has  been  tried 
in  a  variety  of  ways  to  effect  a  similar 
object,  but  I  am  not  a  "are  of  any  trial 
having  been  made  similar  to  tbe  plan 
proposed. 

A  is  the  cylinder  of  the  air-pump,  with 
three  inverted  steam  cylinders  on  the 
jbp,  marked  ftCD.  The  piston  rods  of 
the  inverted  cylinders  work  tbe  plunger 
of  the  air-pump,  and  are  attached  to  it 


at  equal  distances  from  the  centre,  and 
at  equal  distances  from  each  other.  The 
cylinder  of  the  air-pump  being  10  feet 
diameter,  it  is  presumed  that  three  steftm,- 
cylinders  so  placed  would  be  a  better 
arrangement  than  with  one  in  the  ceutr^, 
if  even  equal  to  the  three  in  capacity. 

E,  an  air-vessel,  which  the  air  is  forced  ' 
into  at  the  passages  fg,  alternately,  witji 
each  stroke  of  the  pump.    Those  pas- 
sages have  valves  to  prevent  the  air  re- 
turning into  the  cyliuder  of  the  air-pump. 

H,  a  cast-iron  pipe  running  from  l\f 


-  •  An  excellent  journal,  which  we  gladly  take  this  opportunity  of  recommending  to  the  notice  of  *dr 
•readers— to  those  of  them  specially  who  are  of  the  scholastic  profession.  I(  is  conducted  in  a  most  en#gM- 
eried  spirit*  and  with  views  of  tbe  purest  philanthropy.  Us  object  is  identical  with  that  of  the  Quarterly 
Journal  qf  Education,  namely,  the  improvement  or  rationalising  of  our  existing  system  of  education  ^  bw, 
while  net  inferior  to  its  predecessor  in  point  of  talent,  it  is  advantageously  distinguished  from  U  »0  Hilt, 
that  while  the  Quarterly  regards  tbe  cultivation  of  the  Intellect  as  almost  the  sole  thing  needfpj,ibr 
S&ucatiaual  attends  equally  to  the  heart  and  tbe  head,  and  even  looks  upon  tbe  former  as  the  more  prtcrous 
object  of  the  two.— Ed.  MM.  •  .     .   :T.«  ■  i 

'"  r  V.^rttvrth 
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_■  t  i f  ')<i'; 


y^Wtflp  (he  stern  of '  the  vessel,  and  open 

Jft!'!foih  ends  to  the  water.    There  are 

^tWtfc&cis  or  valves  to  this  pipe,  one  on 

*e#t*h  side  of  the  air-vessel.     When  the 

-air  h  blowing  off  to  propel  the  vessel  for- 

%ard,  the  lever  K  or  the  hand-gear  is  in 

Hhe  situation  represented   in  the  figure ; 

^when  the  lever  is  raised  a  little  higher, 

^tfieair  will  rush  out  at  both  ends  of  the 

-jfipe  H,  and  neutralize   the   propelling 

force,  and  if  raised  a  little  more,  it  will 

be  discharged  at  the  prow  of  the  vessel 

only.    That  a  power  of  starting,  stopping, 

ami  backing  the   vessel,   may   he   thus 

gained,  is  obvious. 

If  we  suppose  the  air  discharged  by 
the  pump  to  be  condensed  to  one- fourth 
of  its  original  volume,  and  the  cylinder 
of  the  air-pump  to  be  10  feet  diameter, 
with  a  6  feet  stroke,  making  18  strokes 
per  minute,  about  4,000  cubical  feet  of 
air  would  be  discharged  every  minute 
from  the  stern  of  the  vessel.  Question, — 
What  would  the  probable  result  of  such 
an  experiment  be,  as  respects  the  velocity 
of  the  vessel  so.  propelled,  to  the  power 
expended,  when  compared  with  paddle- 
wheels  ? 

I  am,  Sir, 
Your  very  obedient  servant, 

J.  VV. 

April  24ih,  1S35. 
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Sir, — When  noticing   Mr.  Ballingall's 
ingenious  and   philanthropic  work,    en- 
titled '*  The  Mercantile  Navy  Improved'' 
*{%&  Meih.  Mag.,  No.  506),  and  animad- 
verting on  the  obstinate  resistance  made 
%  every  attempt  to  introduce  into  the 
•rfiettSntile  service  those  improvements  in 
instruction  which  have  given  to  king's 
*s*rrip£  such  an  immense  superiority  over 
all  oihers    in   point  of  stability,  you  per- 
^tnemry  ask,  "  Is  it  stupidity,  economy, 
*viltany,  or.  what,  that  causes  the  wanton 
exposure  of  .life  and   property?"      If  I 
rrnjfht  presume  to  supply  an  answer  io 
ihk Question,  it  would  be  this:  "  Neither 
^^t stupidity  nor  economy,  nor  yet  any 
other  motive  which  it  would  be  decent 
ito  avowv  that  is  the  cause ;  but  an  atro- 
;#eW$ "spirit  of  gambling,  for  filthy  lucre 
t^te,  "which  makes  no  more  account  of 
4h*Hve»  and  souls  of  men,  than  if  they 
^j?m;s^^a^3t  brass  counters."     Much 
si iiking  of  ships  is  indispensable  to  the 
driving  of  a  brisk  trade  in  Sea  Insurance ; 


and  in  order  that  Lloyd^s  may  i 
thousands  of  the  best  and  bravest  oi  m* 
countrymen,  and  millions  of  property ^a^e 
every  year  systematically  sacrifice^  jfip 
shall  never,  1  am  thoroughly  convinced* 
have    a  safe  merchant    ship  in  Gr$at 
Britain,  as  long  as  the  worthies  of  LlpyM'8 
can  possibly  prevent  it.     For  tp  usp.t^e 
words  of  the  Edinburgh  Petiii4u>  ty<!&fi 
House  of  Commons,  vyhich  fL  a^ft ,  (ffe^l 
to  see  echoed  in  another  excellent  one 
from  South  Shields, "  Were  trading  ships 
only  made  as  safe  and^urabJe.a^^Wps 
of  war,  there  would  be  ari  end  to  fcea 
Insurances,  and  with  them   the  gains  of 
underwriters.     If  a  ship  be  wrecked  to 
pieces,  the  ship-builder  has  no  cause  to 
mourn  ;  another  is  ordered  in  its  place, 
as  weak  and  fragile  as  its  predecessor. 
Nor  does  the  ower  suffer,  the  vessel  being 
generally  insured  for  much  above  her  ac- 
tual" value.    The  merchant,  too,  is   re- 
lieved from  all  anxiety,  his  cargo  being 
guaranteed  in  a  similar  manner.     Thus 
let  the  destruction  of  shipping  .be  what 
it  may,  the  premiums  being  always  so 
enormous,  the  Insurance-brokers  iu  the 
end  constantly  derive  an  advantage  ;  and 
as  the  loss  of  every  vessel  diminishes  the 
supply  of  goods  in  the  market,  the  price 
of  commodities  necessarily  rises,  and  the 
final  loss,  as  usual,  falls  on  (he  consumers. 
Hence  these  great  stake-holders,  the  un- 
derwriters, ship-builder,  ship-owner,  and 
merchant,  not  only  manifest  indifference 
to  shipwrecks,  but  under  pretence  of  clas- 
sification of  merchant  shipping,  have  ap- 
parently taken  the  most  effectual  mea- 
sures to  prevent  safe  vessels  being  builtv ' 
The  insidious  system  of  "  classification*' 
alluded   to  at  the   close  of  this  extract, 
has  been   recently  revised,  and  what  is 
called  a  4i  new  system  of  registration  ?' 
adopted;  but  the  new  system  is  just  as 
much  in  the  shipwrecking  interest  as  the 
old.     The  entire  tendency  of  it  is  to  hike 
away  all  inducement  from  the  ship-owner 
to  study   strength    of  construction, '  by 
classifying  i hips  according  to  rheir  aige 
without  any   regard   to    their  strength'. 
After  a  ship  has  lasted. nine  years,  it  is 
at  once  reduced  to  the  second  class,  no 
matter   what  its  strength  may  be;  and 
because  thus  arbitrarily  disrated,  the  pre- 
mium   for  insuring  it   is  increased,;  no 
distinction   is  made   between  good  ailfl 
bad  ships  of  the  same  age— the  best  and 
the  worst  fare  alike. 
"  If  a  vessel  has  passed  the  fatal  climacteric* 
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alfciwugh  she  should  jrossess  the  strength  of  a 
rock  or  a  cattle,  it  is  quite  in  vain  for  the 
owner  to  allege  her  strength,  safety,  and 
superior  equipments.  A  merchant  cares 
nothing  about  their  things,  and  has  the 
read;  objection — '  I  can  get  my  goods  carried 
at  the  same  rate  of  freight,  and  at  a  lower 
premium  of  insurance,  in  a  first-cla<s  vessel ;' 
nor  in  general  does  it  give  the  merchant  any 
concern  after  his  insurance  is  effected,  al- 
though ship  and  cargo  go  to  the  bottom  im- 
mediately on  leaving  port." — Pernicious  Ef- 
fects of Sea- Insurance,  Kirkcaldy,  1834. 

**Tis  indeed  a  most  ingeniously  devised 
system  of  iniquity,  but  no  other  than 
what  might  be  expected  from  the  parties 
who  have  had  the  concocting  of  it. 
When  the  serpent  shall  wish  cunning  to 
the  dove,  the  fox  caution  to  the  goose,  or 
the  lion  strength  to  the  lamb,  then  may 
we  expect  to  see  underwriters  and  insur- 
ance* brokers  devising  plans  for  the  pre- 
vention  of  shipwreck — but  not  till  then. 
The  only  hope  for  humanity  is,  that  Par- 
liament will  take  the  matter  altogether 
out  of  their  hands;  either  by  abolishing 
marine  insurance  entirely,  or  by  making 
such  independent  provision  for  ascertain- 
ing the  sea- worth  in  ess  of  merchant  ves- 
sel?, that  none  shall  he  allowed  to  be 
freighted  with  the  fortunes  of  a  single  hu- 
man being  (savimr,  perhaps;,  the  builders 
and  owners),  which  has  not  been  con- 
structed with  (at  least)  as  much  regard  to 
safety  as  the  best  of  his  Majesty's  ships. 

This  brings  ine,  at  length,  to  the  main 
purpose  of  this  letter,  which  is  to  request 
that  you  would  give  a  place  in  your 
widely-circulated  and  influential  pages 
to  "the  following  remarkable  instances  of 
what  strength  of  construction  has  done 
for  King's  ships,  under  circumstances 
which  would  infallibly  have  proved  the 
destruction  of  ninety-nine  in  a  hundred 
of  our  merchant-men.  In  the  King's 
ships,  as  most  of  your  readers  are  proba- 
bly aware,  the  hulls  consist  of  a  solid 
mass  of  wood-work  of  from  15  to  21 
inches  thick;  while  the  safety  of  mer- 
chantmen, and  of  all  they  contain,  is 
ordinarily  dependant  on  an  outer  plank- 
ing of  no  more  than  3  inches. 

The  first  instance  is  that  of  his  Ma- 
jesty's steamer  Lightning,  which,  be- 
sides being  built  in  the  solid  manner  just 
mentioned,  was  provided  with  Mr.  Oliver 
Lang's  safety-keel.*    After  being  made 

*  For  a  description  of  this,  s«e  «  Nauticil 
Iflftiito*"  vol.  i.  pp.  301,  m. 


ready  for  sea,  as  she   was  on  her  waj.. 
out  of  the  river  Thames,   she  ran   on^  : 
shore  a  little  below  Sheerness,  on  the*  , 
Spaniard  shoal,  and  fell  over  on  her  side," 
where  she  lay  dry  at  low-water.     She 
floated  again,  however,  at  high-water, 
and  it  was  found  she  had  sustained  no 
damage  whatever.     As  she  was  entering 
Dover  harbour,  soon  after,  she  ran  full 
speed  against  the  pier,  and  struck  her 
fore-foot  or  gripe,  knocking  it  over  on' 
one  side ;  but  still  she  made  no  water, 
and,   when   subsequently    examined   in 
dock  at  Portsmouth,  she  was  found  lobe 
perfectly  light.     Her  next  mishap  hap- 
pened  as  she   was  going  into    Jersey, 
when  she  ran  with   great  violence  on 
shore,  and  fell  over  on  her  side  at  low- 
water;  the  shock  produced  by  her  fall 
was   severely    felt,   particularly  in   the 
engine-room,  but  she  sustained  no  mate- 
rial damage  in  her  fabric,  notwithstand- 
ing she  was  left  dry,  by  the  water  re- 
ceding from   her  above   150   feet.     At 
another  time,  when  in  the  Downs,  she 
was  run  into  by  a  loaded  collier,  which 
struck  her  just  abaft  her  starboard  pad-  " 
die-box.    The  consequence  was,  that  her 
sponcings    and    sponcing-timbers    were 
broken,  but  that  was  all ;  while  the  col- 
lier was  obliged  to  run  on  shore  to  escape 
sinking,  her  hows  having  been  complete- 
ly stove  in  by  the  concussion.   .In  the 
heavy  gale  of  wind  in  February,  1833, 
the  Lightning  was  in  the  Irish  channel, 
on  her  way  to  Dublin,  at  the  same  time 
that  the  Erin  steam-vessel   foundered  in 
the  gale.  The  Lightning  made  her  \o\  aga' 
in  safety,  but  she  had  the  misfortune  to 
run  against  some  roc^s,  and  carried  away* 
the  fore-parts  of  her  keel    and   gripe. 
However,  she  made  no  water  after  the"' 
accident,  and  continued  afloat  for  the 
space  of  two  months  before   she  wa£ 
docked,  without  any  leak  whatever  being, . 
found.     In  October,  1834,  she  ran  upon  A 
the  rocks  near    Helsineur,    going,    at' 
the  time,  between  eight  and  nine  knots \ 
an  hour,  and  remained  fixed  there  for  ^ 
ten  hours,  dropping  and  raising  head  ' 
and  stern  successively.     The  gripe,  part*"" 
of  the  fore-piece  of  the  keel,  and  mfd-1 
ship-piece,  by  which  she  was  hung  upon 
the  rocks,  were,  during  this  time,  carried 
away,  and  the  whole  of  her  keel,  fore 
and  aft,  was  rubbed  oft*  for  about  three 
or  four  inches ;  yet  all  this,  notwithstand- 
ing, she  still  remained  in  good  sailing,  or. 
rather,  steamer-trim.    After  getting  off  , 
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in  this  damaged  state,  she  experienced  a 
heavy  gale  of  wind,  which  lasted  four 
days-,  and  from  which  she  sought  shelter 
in  Heligoland.  Here,'  however,  she 
parted  both  her  cables,'  and  was  ajrain 
driven  to  sea,  at  the  same  time  that  the 
Superb,  one  of  the  common-built  steamers, 
was  lost.  The  Lightning  bore  all  her 
misfortunes  well.  It  was  observed  by 
those  on  board  her  at  the  time,  that  she 
did  not  work  or  strain  in  any  part;  not  a 
door  was  jammed  or  altered,  uor  a  seaim 
or  butt  opened  ;  nor  was  Jier  pit  oh  even 
broken  in  any  place;  she  showed  no  sign 
whatever  of  altering  her  form,  but  re- 
mained perfectly  tight.  On  repairing 
afterwards  the  keel,  it  was  found,  in  re- 
moving the  damaged  part,  that  it  was 
quite  dry  within ;  no  water  bad  penetrated 
into  the  hull  of  the  vessel  ;  and  the 
caulking  of  the  seams  and  wood  ends 
was  hard  and  sound. 

The  second  instance  is  that  of  hia 
Jfajesty's  steam-vessel  Flaraer,  con* 
struct  ed  in  a  similar  manner  to  the 
lightning;  she  went  on  shore  on  the* 
rocks  at  Z'ante,  in  the  Mediterranean, 
going  nine  knots,  and  was  carried  up  two 
feet  higher  than  her  draught  of  water. 
She  remained  on  shore  twenty-two 'hours ;  . 
the  fore-piece  of  the  keel  and  gripe  were 
carried  away,  the  copper  was  torn  off 
from  her  bilge,  and  the  plank  of  her 
bottom  much  injured.  She  was  light- 
ened, however,  and  got  off,  came  to< 
England  safely,  and  when  taken  into 
dock  at  Woolwich  about  six  weeks  after, 
the  caulking  was  found  hard  and  sound, 
even  close  to  those  parts  that  were  carried 
away,  and  the  ship  showed  no  appear- 
ance of  straining  or  having  suffered  in 
her  fabric  by  the  violence  of  the  concus- 
sion. 

Can  any  person,  after  such  instances 
as  these,  doubt  the  vast  superiority  of  the 
Royal  Dock-yard  system  of  building? 
Or  any  one  (unless  of  Lloyd's)  refuse  to> 
join  heart  and  hand  in  the  endeavour  to 
make  all  the  woodeu  walls  of  old  Eng- 
land, whether  Royal  or  Mercantile, 
equally  safe  and  impregnable  ? 
I  have  the  honour  to  be,  Sir, 
Your  very  obedient  servant, 

A  First  of  June. 


WEAVING   WIRE. 

Sir, — It  is  not  generally  known  to  what 
degree  of  perfection  this  arfciftwried,  I 


have  lately  seen  a  spaeimeaof  wove^wira 
gauze  in  which  there-  are  not  less  than 
1 50  holes  in  the  inch  long,  manufactured 
by  Mr.  Corcoran.  The  idea  struck  ma 
that  this  article  might  be  used  with  ad- 
vantage in  many  manufactures  where 
lawn  and  linen  are*  now  used.  The  de- 
gree x>f  fineness  in  this  fabric,  which  tears 
like  paper,  is  very  great ;  and  the  texture 
and  appearance  are  really  beautiful.  It 
has  not  hitherto  been  used  for  any  pur* 
pose  that  1  can  discover ;  but,  with  tbft . 
inarch  of  improvement,  and  the  conse- 
quent application  of  new  means,  1  shall 
not  be  surprised  some  day  to  see  ouv 
ladies'  ribbons  composed  of  extremely 
fine  wire  thus  woven.  But  this  is  going 
beyond  my  original  intention. 
I  remain,  Sir, 

Yours  respectfully, 

A  Subscribes. 

Kensington  Gore,  July  1, 1835. 
HONE-STONES  AND   GRIND-STOWEf. 

We  extract  from  the  last  Part  of  tba 
Transactions  of  the  Society  of  Arts  the 
following  valuable  descriptive  catalogue) 
of  a  collection  of  hone-stones  and  grind.*' 
stones,  presented  to  the  Society  by  Richard 
Knight,  Esq.,  of  Fdster-lane : — 

"  1.  Grit  or  Satufsione.—Of  this  variety 
the  celebrated  Newcastle  grind-stones  are- 
formed.  It  abounds  in  the  coal-districts  of 
Northumberland,  Durham,  Yorkshire,,  and 
Derbyshire;  and  i*  selected  of  different  de- 
grees of  density  and  coarseness,  best  suited  to 
the-  various  manufactures  of  Sheffield  and 
Birmingham,  for  grinding  and  giving  a 
smooth  and  polished  surface  to  their  diaVeufc 
wares. 

"  %.  Is  a  similar  description  of  sftmty  of* 
great  excellence.  It  is  of  a  lighter  colour,, 
much  finer,  and  of  a  very  sharp  natoire,  and 
at  the  same  time  soft  too  hard.  It  is  on*, 
fined  to  a  very  small  spot,  *>f  limited  extent 
and  thickness,  in  the  immediate  vicinity  o£ 
Bilston,  in  Staffordshire,  where  it  lies  above 
the  coal,,  and  is  now  quarried  entirely  for  the 
purpose  of  grind-stones. 

3.  Is  a  hard,  close  variety,  known  by  the 
name  of  carpenters'  rub-stone;  being  wed  at>- 
a  portable  stone  for  sharpening  toots  by  rub- 
bing them  on  the  flat  stone  instead  of  grind* 
ing.  It  is  also  much  employed  for  tho 
purpose  of  giving  a  smooth  and  uniform  sur- 
face to  copper- plates  for  the  engraver. 

"  4^  Is  a  much  softer  variety  of  sand- 
stone, usually  cut  into  a  square  foem,  from 
8  to  12  inches  long,  ia  whfck  stain  tkep  ana? , 
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tfWMr^  byk  shoemakers,  corl^eutters,  and 
dlheiij  f6r  giving  a  sort  of  coarse  edge,  to 
their  bladed  knives,  and  instruments  of  a 
similar  description. 

• "  5.  A  stone  of  similar  properties,  but  of  a 
more  compact  and  harder  description,  and 
therefore  better  adapted  for  sharpening  agri- 
cultural instruments,  achd  may  be  used  with 
or  without  water. 

.-  **  <*.'  A  porous,  fine-grained  sandstone,  in 
considerable  repute,  from  the  quarries  of 
Black  Down  Cliffs,  near  Collumpton.  and 
well  known  by  the  name  of  Devonshire  Batts. 

"  7.  Is  a.  variety  called  Yorkshire  Grit, 
tt  is  not  at  all  applied  as  a  whet-stone,  but 
is  in  considerable  use  as  a  polisher  of  mar- 
ble, and  of  copper-plates  for  engravers. 
'  "  8.  Is  a  very  similar  stone,  of  a  softer 
nature,  and  made  use  of  by  the  same  de- 
scription of  workmen,  and  is  called  Cougleton 
Grit  . 

"  Hone-States. 

•".9.  .Norway  rag-stone.  — This  is  the 
coarsest  variety  of  the  hone-slates.  It  is  im- 
ported in  very  considerable  quantity  from 
Norway  in  the  form  of  square  prisms,  from  9 
to  12  inches  long,  and  1  to  2  inches  dia- 
meter, gives  a  finer  edge  than  the  sand- 
stones, and  is  in  very  general  use. 

"  10.  Charley  Forest-stone  is  one  of  the 
best  substitutes  for  the  Turkey  oil-stone,  and 
much  in  request  by  joiners  and  others,  for 
giving  a  fine  edge.  It  has  hitherto  been 
found  only  on  Charnwood  Forest,  near  Mount 
Sorrel,  in  Leicestershire. 

"■11.  Ayr-stone,  Scotch-stone,  or  snake- 
stone,  is  most  in  request  as  a  polishing  stone 
for  marble  and  copper-plates;  but  the  harder 
varieties  have  of  late  been  employed  as  whet- 
stones. 

"  12.  Idwall,  or  Welsh  oil-stone,  is  gene- 
rally harder,  but  in  other  respects  differs  but 
little  as  a  whet-stone  from  the  Charley 
Forest ;  but  in  consequence  of  its  being  more 
expensive,  is  in  less  general  use.  It  is  ob- 
tained from  the  vicinity  of  Llyn  Idwall,  in 
the£nowdon  district  of  North  Wales. 

u  ]3.  Devonshire  oil-stone  is  an  excellent 
variety  for  sharpening  all  kind  of  thin  edged 
broad  instruments,  •  as  plane-irons,  chisels, 
&c;,  and  deserves  to  be  better  known.  This 
stone  was  first  brought  into  notice  by  Mr. 
John  Taylor,  who  met  with  it  in  the  neigh- 
bourhood of  Tavistock,  and  sent  a  small  par- 
cel to  Loridon  for  distribution;,  but,  for  want 
of  k  constant  and  regular  supply,  it  is  entirely 
out  of  use  here. 

**  14.  Cutler's  green  hone  is  of  so  hard  and 
close  a  nature,  that -it  is  only  applicable  to 
the  .purposes  of  cutlers  and  instrument* 
makers,  for  giving  the  last  edge  to  the  lancet,  • 
and  other  delicate  surgical  instruments..  It 
has  hitherto  been  only  found  in  the  Snowdon 

^untarns  of  North  Wales. 


M  15.  German  razor-hone, 
versally  known  throughout  EvASpeV  >uc? 
generally  esteemed  as  the  best  whet-stone^or 
all  kinds  of  the  finer  description  of  ctjti|fVJ 
It  is  obtained  from  the  slate-mountains'fa 
the  neighbourhood  of  Ratisbon,  where  it: 
occurs  in  the  form  of  a  yellow  vein,  running 
virtually  into  the  blue  slate,  sometimes  not' 
more  than  ah  inch  in  thickness,  and  varying 
to  12  and  sometimes  18  inches,  from  w.hepce.1 
it  is  quarried,  and  then  sawed  into  thin  slabs; 
which  are  usually  cemented  into  a  simitarl 
slab  of  the  slate,  to  serve  as  a  support,  and  in 
that  state  sold,for  use.  That  which  is  oIk 
tained  from  the  lowest  part  of  the  vein  .is 
esteemed  the  best,  and  termed  old  rock.        ^ 

44  16.  The  same,  with  the  hone  in  naiurflt 
contact  with  the  slate, 

"  17.  Is  a  dark  slate  of  very  uniform  chai; 
ractcr;  in  appearance  not  at  all  laminated  j* 
is  in  considerable  use  among  jewellers,  clock-, 
makers,  and  other  workers  in  silver  arid", 
metal,  for  polishing  off  tLeir  work,  and  fo£ 
whose  greater  convenience  it  is  cut  into* 
lengths  of  about  6  inches,  and  from  a  quartet 
of  an  inch  to  an  inch  or  more  wide,  ana. 
packed  up  in  small  bundles  of  from  6  to  16  In 
each,  and  secured  by  means  of  withes  or 
osier,  and  in  that  state  imported  for  use,  an£~ 
called  blue  polishing-ston^s. 

"  18.  Is  a  stone  of  very  similar  properties'^ 

but  of  a  somewhat  coarser  texture  and  pal<p£} 

'colours,  and  thence  termed  grey  polisbin*-^ 

stone.     Jts  uses  are  the  same,  and  they  are" 

manufactured  near  Ratisbon.  '       * 

"  19.  Is  a  soft  variety  of  hone-slate,  ffjf? 
use  of  which  is  confined  to  curriers,  and  Wj 
them  employed  to  give  a  fine  smooth  edge  fo 
their  broad  and  straight-edged  knives  fflf 
dressing  leather.  They  are  always  cu\  of  a 
circular  form,  and  are  called  Welsh  cteannjjf- 
stone.  >-•  A*m 

•'  20.  Turkey  oil-stone.— This  stone  ;ckn* 
hardly  he  considered  a  bone-slate,  having  hpi> 
thing  of  a  lamellar  or  schistose  appearance.^ 
a  whet-stone,  it  surpasses  every  o)$® 


As 

known  substance,  and  po?ses*er,  in  an  emi- 
nent degree,   the  property  of  abrading"  the 
hardest  steel,  and  is  at  the  same  time  dfrjS? 
compact  and  close  a  nature,  as  to  resist'tf I 
pressure  necessaiy  for  sharpening  a  graVer^ 
or  other  small  instruments  of  that  description. 
Little  more  is  known  of  its  natural  historr . 
rtfvBffi 


than  that  it  is  found  in  the  interior  ot  «».»^ 
Minor,   and  brought  down  to  Smvrhftjor 
sale.  ^v*:J™ 

"    21.   The  French    Burr  inJlfrtoit&^W 
justly  esteemed  as  the  best  material  for  form? 
ing  mill-stones  for  grinding  bread -corn/,  jbavjj1 
ing  the  property  of  separating  a  larger  pr8S* 
portion  of  fl<  ur  from  {be  braii  Aan  canj 
effected  by  stones  formed    froW  ahy 
material.  "*'■  ;:^rf  ^  s 

•«  22.  Conway  mill-stone  ver^v  'nHuc¥»re- 
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aQ!l^§f  ^^f  reoch  in  appearance.  A  quarry 
o^fiiis>as  opened  near  Conway,  about 
fff^'iwR  since,  which  at  first  appeared 
verjr.  promising.;  but  it  was  soon  discovered 
^fcat  it  was  tbe  upper  stratum  on,ly  that  pos- 
sessed the  porous  property  so  essential,  the 
fower  stratum  being  found  too  close  and 
Compact  to  answer  the  purpose. 
f  ^  23.  Cologne  mill -stone. —This  substance 
is^'an  exceedingly  tenacious  porous  lava. 
Mill-stones  are  made  of  this  material  in  great 
Quantity  near  Cologne,  and  transported  by 
the  Rhine  to  most  parts  of  Europe.  Smaller 
stones,  from  18  inches  to  30,  are  much  used 
for  hand- mills  in  the  West  Indies  for  grind- 
ing Indian  corn,  for  which  purpose  they  are 
well  adapted. 

'"  24.  Emery. stone. —No  substance  is  bet- 
ter known,  or  has  been  subservient  to  tbe  arts 
for  a  longer  period,  than  this.  The  gigantic 
columns,  statues,  and  obelisks  of  Egypt  owe 
tjjieir  carved  and  polished  forms  and  surfaces 
to  the  agency  of  emery.  It  is  obtained 
almost  entirely  from  the  island  of  Naxos, 
where  it  occurs  in  considerable  abundance  in 
detached  irregular  masses.  It  is  reduced  to 
the  state  of  powder  by  moans  of  rolling  or 
sjan ping- mills,  and  afterwards  by  sieves  and 
Irrigation. 

"  25.  Pumice-stone  is  a  volcanic  product, 
and  is  obtained  principally  from  the  Campo 
Bianco,  one  of  the  Lipari  islands,  which  is 
entirely  composed  of  this  substance.  It  is 
extensively  employed  in  various  branches  of 
the  arts,  and  particularly  in  the  state  of  pow- 
der, for  polishing  the  various  articles  of  cut* 
glass;  it  is  also  extensively  used  in  dressing 
leather,  and  in  grinding  and  polishing  the 
.  surface  of  metallic  plates,  &c. 

' '?,  £6,  Rotten-stone  is  a  variety  of  Tripoli 
almost  peculiar  to, England,  and  proves  a 
most  valuable  material  for  giving  polish  and 
lustre  to  a  great  variety  of  articles,  as  silver, 
toe  metals,  glass,  and  even,  in  the  hands  of 
the  lapidary,  to  the  hardest  stones.  It  is 
foun#  in  considerable  quantities  both  in. 
Derbyshire,  and  South  Wales. 

~  ?/ 27.  Yellow  Tripoli,  or  French  Tripoli, 
although  of  a  less  soft  and  smooth  nature,  is 
better  adapted  to  particular  purposes,  as  that 
or^plishing  the  lighter  description  of  hard 
wood,  .such  as  holly,  box,  &c. 
y-*<%&*  Touch rstone  is  a  compact  black 
bjfsajt  or  lydian-stone,  of  a  smooth  and  uni- 
form nature,  and  is  used  principally  by  gold- 
smiths' and  jewellers  as  a  ready  means  of 
determining  the  value  of  gold  and  silver  by 
tnetducb,  as  it  is  termed — that  is,  by  first 
rvopjng^he  article  under  examination  upon 
th^  sttf n.e,  its  appearance  forms  some  crite- 
ron  j  arid,  as  a  further  test,  a  drop  of  acid, 
o^j^Vn'ftren^tH,  is  let  mil  upon  it,  and  its 
ettect  upon  the  metal  denotes  its  value. 
.."-,  $?•  r  Bloodstone  is  a  very  hard,  compact 


variety  of  hematite  ixon  ore,  whicfc  wj*» 
reduced  to  a  suitable  form,  fixed  into  ;♦ 
handle,  and  well  polished,  forms  the  best  ^V 
scription  of  burnisher  for  producing  arjiiflli 
lustre  on  gilt  coat-buttons,  which  is  perform- 
ed in  the  turning-lathe  by  the  Birmingham^ 
manufacturers.  The  gold  on  china  ware  is 
burnished  by  its  means.  Burnishers  are 
likewise  formed  of  agate  and  flint;  the  for- 
mer substance  is  preferred  by  bookbinders, 
and  the  latter  for  gilding  on  wood,  -a* 
picture-frames,  Sec."  ,  ^, 


THE    TELEPHONY,    Oft    MUSICAL   TmLVr^ 
GRAPH.  •    .     .7. 

lu  January,  1828,  a  M.  Sudre  present- 
ed to  the  French  Academy  of  Fine  Art* 
the  scheme  of  an  universal  language, 
formed  of  the  seven  musical  signs,  re,  .«$,. 
fa,  sol,  la,  si,  do,  variously  combined,  to 
which  he,  therefore,  gave  the  name  of. 
"  The  Musical   Language."     A  Com- 
mittee of  the  Academy,  including  three, 
of  the  most  distinguished  philosophers  of 
the  age,  MM.  de  Prony,  Arago,  and  Fou- . 
rier,  reported,  that  after  "  causing  several 
experiments  to  be  made  and  repeated  in 
their  presence,"  they  had  "  come  to  the. 
conclusion,  that  the  author  had  perfectly 
attained  the  end  he  had  in  view,  namely, 
that  of  creating  a  real  musical  language;'0 
and  that  a  system  of  telegraphic  com- 
munication might  be  established  by  means 
of  this  language,  and  the  aid  of  musical . 
instruments,  far  superior  to  any  hitherto 
in  use,  inasmuch  as  it  would  enahle  men. 
to  correspond  instantaneously  with  each 
other  at  great  distances,  not  only  during 
the  most  profound  darkness,  but  under 
circumstances  in  which  even  in  open  day, 
no    communication    by    visible   signals 
could  possibly  be  carried  on. 

The  invention  was  afterwards  referred 
hy   the  Minister  of  War  to  a  Military 
Commission,  of  which   Baron    Despres 
was  President,  which  made  an  equally 
favourable  Report  upon  it.     After  stating 
that,  in   their  opinion,  "  the  '  Musical; 
Language'  might  prove  eminently  useful 
in  establishing  a  correspondence  between  , 
the  different  corps  of  an  army,"  they  give  - . 
several  remarkable  instances  in  which  it 
might  have  been  the  means  of  saving  the 
French  arms  from  discomfiture;  as  at 
the  battle  of  Busaco,  when  the  attack 
made  by  the x French  troops  failed  "in  " 
consequence  of  a  division,  whose  march '  * 
was  arrested  by;  a  deep  chasm,  being  un- 
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«We  ta  give  immediate  information  of  the 
■  circumstance  to  the  other  divisions  from 
,  which  it  was  separated  by  the  abrupt 
winding  of  the  mountains  ;*  or  the  af- 
fair of  Forroren,  in   1813,  when  "  the 
difficulty  of  communicating  promptly  and 
directly  in  a  mountainous  country"  was 
the  cause  of  the  French  army  failing  in  its 
attempt  to  raise  the  siege  of  Pampeluua. 
.    M.  Sudre's  invention  was  next  investi- 
f  gated  by  a  Commission  of  Naval  Officers^ 
.  vvho  reported  it  to  be  their  unanimous 
•opinion,  that  "  it  would  be  a  powerful 
auxiliary  to  the  means  at  present  used  in 
[■  -  the  navy,  and  ought  to  be  immediately 
adopted."    From  a  series  of  experiments 
made  by  this  Commission  in  the  bay  of 
Toulon,  it  appeared   that  "  it  only  re- 
quired two  minutes  to  transmit  by  means 
of  the  '  Musical   Language,'  from  one 
point  to  another,  distant  9,000  feet,  three 
orders  taken  from  the  book  of  signals." 

The  system  was  finally  submitted  to  a 
Committee  of  all  the  five  Academies  of 
the  French  Institute — being  now  hi  a 
much  more  perfect  state  than  when  it 
was  first  laid  by  M.  Sudre  before  the 
Academy  of  Fine  Arts — and  from  the 
Report  of  this  Committee  (which  was 
adopted  by  the  Institute),  the  following 
are  extracts: — 

w  The  Committee  are  of  opinion,  that  the 
'  Musical  Language'  invented  by  M.  Sudre — 
"  1st.  Furnishes  a  means  of  communica- 
tion capable  of  expressing  all  our  ideas. 

**  9.!.  Either  by  sounds  or  by  (ttritten) 
characters. 
"  3d.  At  short  or  long  distances. 
••  4th.   Openly  or  secretly  (that  is,   by 
using  combinations  of  the  signs,  known  only 
to  the  corresponding  parties). 

'*  And,  5th.  Tbat  this  system  of  sounds  is 
not  liable,  like  spoken  languages,  to  change 
with  time,  but  is  essentially  unalterable.'' 

**  The  Telegraph  can  only  be  used  at 
certain  stations,  upon  heights,  when  every- 
thing has  been  foreseen,  tried,  regulated  be- 
.  fore- hand  and  at  leisure.  It  is  impossible  to 
make  use  of  it  without  preparation,  and  it  is 
perfectly  unavailable  under  a  variety  of 
circumstances  of  time  and  situation. 

"  But  the  Telephony  can  be  put  in  prac- 
tice on  land  in  almost  every  place,  by  day  or 
by  night,  without  any  change  in  the  method, 
and  even  moi ^easily  by  night,  on  account  of 
the  profound  silence  which  then  pervades  the 
earth. 

"  This  generality  of  application  acquires 
additional  value,  when  it  is  considered  that 
the  fast*  attest  it  of  tht  most  pdttttbkr  df 
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•criptiofc;  tbat  it  is  always  at  hand  vi  Oust 
very  circumstances  when  the  greatest  benefits 
ivoitid  be  derived  from  its  use ;  and  that  the 
persons  who  make  use  of  it  for  other  purposes 
would  speedily  learn  to  apply  it  to  the  one 
before  us;  all  these  conditions  are  of  the 
highest  importance  for  all  practical  appli* 
cations." 

The  particular  "  instrument"  referred 
to  in  the  last  extract  is  the  French  hern 
or  trumpet,  which  may  be  heard  at  a  dis- 
tance of  three  miles,  and  is  that  which 
would  most  probably  be  employed  in  all 
cases  of  distant  communication ;  but  of . 
course  any  instrument  capable  of  express- 
ing the  different  musical  signs  may  be 
made  the  organ  of  this  new  language. 

M.  Sudre  is  now  in  London  for  the  pur- 
pose of  unfolding  all  the  details  of  hit 
system  to  the  English  public ;  for  it  would 
seem  that  notwithstanding  the  various 
strong  reports  which  we  have  cited  in 
his  favour,  he  has  met  with  but  poor  en- 
couragement from  the  Government  of  his 
own  country.  Let  us  hope  that  better 
fortune  awaits  him  amongst  us.  His 
system  displays  in  its  general  conception- 
great  ingenuity,  and  appears  to  us  capa- 
ble of  being  rendered  very  esfetensivcly 
useful. 


NOTES  ASD  NOTICE*. 

Fishmonger**  Hall.— If  the  following  statement/ 
which  appears  in  the  Architectural  Magazine  for 
the  present  month,  be  correct,  it  must  cease  t«»  be  a 
matier  of  surprise  that  the  Fishmongers'  Company 
did  not  select  some  design  for  their  new  Hall,  mufti 
worthy  of  the  admirable  site  which  K  occupies,  and 
of  the  opulence  and  high  standing  of  their  *'  gentle" 
craft.  "  The  Fishmongers'  Hall  premiums  weit> 
awarded  by  to  his*  own  clerk,  on  con- 
dition of  receiving  a  commission  from  him  on  the 
amount  ho  receive*}  as  architect  of  the  edifice. 

The  design  Was  made  in 's  own  office* 

and  all  the  designs  were  sent  to  him  for  his  deci- 
sion as  to  the  three  best."  Well'  may  Mr.  Lou- 
don add — i"  If  the  tacts  are  really  ?o,  the  individual ' 
whose  character  is  implicated,  and  is  ot  high-stand- 
ing in  the  profession,  is  much  to  be  pitied.''  Verily, 
it  is  no  smirking  affair. 

Mr.  Deans  Submarine  Operation*.— "Mr.  Dew 
has  resumed  his   summer  amusement  of  diving  to 
the  wreck  of  the  Royal  George,  or  any  other  wreck, 
if  requisite;  hooking  the  first  thing  thai  bvcoims 
portable,  and  getting  it  hoisted  out-;  he  has  alrea  y 
got  up  eleven  very  handsome  brass  guns,  ami  three 
iron  ones,  exclusive  of  some  cooking  material?,  a- 
bottle  of  wine,  and  sundry  small  articles.    Last 
week  npou  a  complaint  made  by  tome  fisliei'iuen, 
that  while  at  Work  on  the  West  Flats,  between  Ry<fc> 
and  Fort   Monk  ton,  their  nets   were  frequently 
broken  by  getting  ton  I  of  some  substance   which? 
was  beyond  theti  art  to  discover,  this  enterprising 
individual  got  his  vessel  over  the  spot  and  descended  * 
to  the  bottom ;  htf  there  found  a  large  piece  of  oitf- » 
nance  stack  in  the  mud,  and,  by  gre*»|  exertion  Mid. , 
labour,,  succeeded  in  getting  it  up.    ft  proved  to  be 
•  very  perfect  brass  cannon,  about  fifteen  teetloug^  ' 
the  name/"  Roster',  Amsterdam*  14ft"  perfectly 

iefirtr.    Tut  eftuKNttfi  *e  mot*  tatfetimf  and 
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ft  lM  Dreec*»  and  trunnion  is  formed  in  a       allow  half  a  million  for  the  number  of 


Wh  o?  grapes.  The  metal  is  perfect  and  rings 
.nVsOund  as  a  bell.  The  shot  on  being  drawn  peeled 
in  flakes,  but  the  wadding  was  in  excellent  pre- 
servation.    Mr.   Dean  is  of  very  great   use  here. 

"  The  other  day  a  French  whaler  left  an  anchor  in 
the  harbour,  which  had  got  foul  of  the  moorings: 
Mr.  D.  was  employed  to  raise  it,  which  he  succeeded 
in  doing,  and  got  salvage  accordingly.  Ou  groping 
further  he  got  hold  of  another  anchor  worth  20/. 
He  has  fitted  his  vessel  and  boat  for  foreign  service, 

,  and  towards  the  autumn  will  proceed  to  Navarin 
Bay  to  try  his  luck  among  the  wrecks  of  theTurkish 
fleet.— Portsmouth  Correspondent  of  United  Service 
Journal,  20M  June,  1835. 

"  Indifference  of  the  American  People  to  Human 
Life."— Such  is  the  heading  of  a  paragraph  in  one 
ot  Brother  Jonathan's  own  paper*,  in  which  an  ac- 
count is  given  of  two  very  melancholy  accidents  of 
recent  occurrence— one  the  bursting  of  the  boiler 
of  a  steamer  called  the  Majestic,  by  which  forty 
persons  have  been  injured,  of  whom  eight  have  died 
ami  several  other*  are  not  expected  to  survive — and 
the  other,  the  falling,  in  the  middle  of  the  night,  of 
a  three  storied  hotel,  which  contained  at  the  time 
between  ixty  and  seventy  inmates,  of  whom  a  great 
inanv  have  perished  (the  number  is  not  stated). 
"  We  have  had  repeated  occasions,"  says  the  jour- 
nalist, «* to  express  our  conviction,  that  in  this 
country  the  comfort,  safety,  and  life  of  man,  when 
committed  to  the  charge  of  steam-boat?,  stage- 
drivers,  or  builders,  seems  literallvto  be  deemed  of 
no  moment.  The  most  awful  accidents  (torn  all 
the«e  sources  are  of  frequent  incurrence;  yet  we 
never  h<  ar  of  any  inquiry  into  the  cause  of  them, 
or  penalty  imposed  for  the  negligence,  parsimony, 
out  ignorance  from  which  they  almost  always  re- 
suit.  The  two  iu stances  we  now  publish  are  of 
fearful  interest;  but  we  venture  to  predict,  that 
there  will  be  no  judicial  investigation  in  either 
case." 

The  Mathematical  Instinct  of  Bees.— The  opera- 
tions of  pure  instinct  have  never  been  supposed  by 
arty  one  to  resnlt  from  reasoning;  and  certainly 
tttey  do  afford  the  most  striking  proofs  of  an  intelli- 
gent cause,  as  well  as  of  a  unity  of  design  in  the 
-world.  The  work  of  bees  is  among  the  most  re- 
markable of  all  facts  in  both  these  respects.  The 
form  is  in  every  country  the  same— the  proportions 
accurately  alike — the  size  the  very  same,  to  the 
fraction  of  a  line,  go  where  you  will ;  and  the  form 
i-;  proved  to  be  th.it  which  the  most  refined  ana- 
lysis has  enabled  mathematicians  to  discover  as,  of 
.  ;tl)  others,  the  best  adapted  for  the  purposes  of  sav- 
ing room,  and  work,  and  materials.  This  dis- 
covery was  only  made  ahout  a  century  ago;  nay, 
'.he  instrument  that  enabled  ns  to  rind  it  out — the 
fluxional  cafcttVu*— was  unknown  half  a  century 
b'efoie  that  application  of  its  powers.  And  yet  the 
bee  had  been  tor  thousands  of  years,  in  all  coun- 
tries, unerringly  working  according  to  this  fixed 
mle,  choosing  ihe  same  exact  angle  of  120  degrees 
tor  the  inclination  of  the  sides  of  its  little  room* 
which  every  one  had  forages  known  to  be  the  best 
possible  nn»le,  hut  also  choosing  the  same  exact 
angles  of  110  and  70  degrees  for  the  inclinations  of 
the  roof,  which  no  one  had  ever  discovered  till  the 
18th  century,  when  Maclaurin  solved  that  most 
curious  problem  of  maxima  and  minima,  the 
means  of  investigating  which  had  not  existed  till 
the  century  before,  when  Newton  invented  the 
calculus,  whereby  such  problems  can  now  be  easily 
worked'.-  Lord  Brougham's  Discourse  of  Natural 
Theology,* 

State  of  Education  in  England.— from  a  sum- 
mary, prepared  by  Mr.  Hickman,  of  the  Returns 
made  to  Hie  House  of  Commons,  on  the  motion  of 
rile  Eftrl  of  Kerry,  it  appears  that  them  are  4r90u«000 
:  of  persons  1 1»  England,  under  W  years  of  age,  end 
puly  1^0MpO  receiving  daily  education,    H  we 


under  2  years  old,  and  alio  a  similar  deducfkmW 
those  who  at  ah  early  age  receive  the  rudiments  of 
education  in  the  nursery,  end  those  of  the  richer 
portion  of  the  community,  who  receive  what  is 
termed  home  education,  there  will  still  remain 
above  2,000,000  individuals,  who  both  for  their  own 
sakes  and  the  sake  of  society  should  receive  in* 
■truetion,  bat  who  are  entirely  destitute  of  its  Ad- 
vantages.   . 

Mr.  Watt,  the  Discoverer  of  the  Constitution  of 
Water.— Lotd  Brougham,  in  his  "  Discourse  of 
Natural  Theology ,w  after  noticing  the  experiment* 
of  Dr.  Priestley  and  Mr.  Cavendish,  by  which  they 
proved,  that  by  burning  oxygen  and  hydrogen  in  * 
close  vessel,  they  disappear  and  leave  a  weight  of 
water  equal  to  their  united  weights,  observes:— 
"  Dr.  Priestley  drew  no  conclusion  of  the  least 
value  from  his  experiments.  But  Mr.  Watt,  after 
thoroughly  weighing  them  by  careful  comparison 
with  other  facts,  arrived  at  the  opinion,  that  they 

§  roved  the  composition  of  water.  This  may  Juajtly 
e  said  to  have  been  the  discovery  of  that  great 
truth  in  chemical  science.  I  have  examiner?  the 
evidence  and  am  convinced  that  he  was  the.  first 
discoverer  in  point  of  time,  although  it  is  very  pos- 
sible that  Mr.  Cavendish  may  have  arrived  at  *h« 
same  truth  from  his  own  experiments,  without  any 
knowledge  of  Mr.  Watt's  earlier  process  of  rea- 
soning." 

Draining  by  Boring.— The  plain  of  Palms,  near 
Marseilles,  used  to  be  a  great  morass.  It  appeared 
'impossible  to  drain  it  by  the  help  of  the  common 
surface-channels.  King  Rene,  however,  caused  a 
great  number  of  pits  oi  drain- wells  to  be  sunk/ 
which  are  known  in  the  Provencal  language  by  the 
name  of  etnbugs  (funnels).  These  pits  transmitted, 
and  now  transmit,  into  the  permeable  strata, 
situated  at  a  certain  depth,  those  waters,  which 
anciently  made  the  whole  country  a  barren  waste. 

Cooking  by  Go*.— Extract  from  a  letter  of  Mr. 
John  Barlow,  C.  E.,  to  a  friend  in  America,  dated 
Feb.  87,  1835 :— "  There  is  one  source  of  revenue 
to  a  Coal-Gas  Company  coming  into  practical  effect 
here  which  promises  to  be  of  great  importance, 
namely,  cooking  by  gas.  1  know  we.  family  who 
have  used  no  other  fuel  for  cooking  for  the  last  two 
years— and  another  who,  for  several  years,  hav« 
never  lighted  any  other  fire  in  their  house  for  any 
other  purpose  whatever  than  gas  during  the  three  or 
four  hot  months ;  and  they  both  say  it  is  cheaper, 
more  convenient,  cleanlier,  and  the  cooking  better. 
Hundreds,  and  probably  thousands,  of  families  will 
in  this  country,  be  supplied  with  gas  for  cooking 
daring  the  enaning  snmmer.  They  now  roast  bake, 
ami  boil  by  gas.  The  heat  is  always  ready  when 
wanted,  and.  rs  extinguished  when  it  is  no  ranger 
required ;  no  dust,  m»  preparation,  nor  anv  denn- 
ing up  afterwards;  the  cook  can  leave  a  joint  of 
meat,  either  roasting  or  boiling,  and  never  hxrik  at 
ii  again  rill  the  clock  informs  her  it  is  time  to  take 
it  up.  I  know  a  family  who  regularly  put  their 
meat-down,  and  all  go  to  church  on  Sunday,  lock- 
ing the  house  np  and  leaving  a  capital  dinner  fo  the* 
care  of  the  gas." 

Bath  HoUWells.—Of  the  manner  in  which  cha- 
rities have  been  administered  nnder  the  corrupt 
(Corporation)  system  about  to  be  destroyed,  Bfjuh 
affords  a  curious  and  instructive  illustration,  Bath 
U  favoured  by  nature  with  a  supply  of  hot  w^ter 
sufficient  to  enable  every  inhabitant  of  the  town  to 
bathe  every  day.  The  Corporation  has  been  for 
years  composed  chiefly  of  medical  men,  who 
know,  or  ought  to  have  known,  the  immense  im~ 
portance  to  the  health  of  the -population  or  I  ha 
cleanliness  derived  from  constant  bathings  But 
lhi<  Corporation  cared  nothing  for  the  health  ot  the 
people ;  so  they  made  very  fine  baths,  demanded  a 
heavy  fee  for  bathing  therein,  thus  excluded  no* 
cessailly  nine-tenth  a  of  the  population,  and  let  the 
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warm  water  nearly  afl  ran  to  waste.— Afr.  Jtee- 
buck's  Letter  to  the  Electors  of  Batftl 

The  Liverpool  and  Manchester  Railway  loco- 
motive^carriages  are  of  tnree  kinds,  and  are  called 
train,  luggage,  and  bank-engine*.  The  fram-en- 
gines  average  about  30  horses'  power ;  they  weigh 
about  8  tons,  and  cost  about  900/.  The  luggage - 
engines  are,  in  general,  35  horse*'  power,  and  weigh 
about  0  tons ;  they  cost  about  1,000/.  There  are 
only  two  //anft-engines,  the  Goliali  and  the  Samson, 
which  are  used  for  assisting  the  trains  with  pas- 
sengers and  lugsjage  up  the  inclined  planes  at 
Winston  an  t  Sutton ;  they  are  about  50  horses' 
power,  weigh  about  12  tons,  and  cost  about  1,100/. 
The  Company  have  had  altogether  32  locomoiive- 
carriitges  made,  but  live  or  six  are  now  (Feb.'  1835) 
out  of  use,  and  nvtny  of  those  at  present  on  the 
road  have  been,  almost  totally  renewed.  They. 
M"«#jrl*i»  about  IS  months  before  receiving  a 
wat  or  thorough  repair.  The  Vulcan,  a  train- 
',  ran  no  teas  than  47,000  miles  be  tore  it  r«- 
,  _  to  be  repaired ;  and  the  Firefly  ran  50,000 
miles.  The  greatest  speed  which  the  engines  have. 
been  able  to  obtain  on  a  level  is  00  miles  per  hour, 
without  a  load.  The  Planet,  with  her  lender,  went 
from  Liverpool  to  Manchester  in  40  minutes,  being 
at  the  astonishing  rate  of  45  miles  per  hour,  in- 
cluding time  lost  in  stoppages  and  ascending  the 
inclined  plane.— Mr.  David  Stevenson :  Scottish  So- 
ciety of  Arts*  Transactions. 

Balloon    Communication  between   London    and 
Peris.— We  perceive  that  the  grand  aerial  project 
which   occupied  so  much  of  the  attention  of  the 
Parisian  quidnuncs  about  this  time  last  year,  is  re- 
vived—with this  difference  only,  that  the  scene  of 
operation,  or  to  speak  more  properly,  perhajw,  the 
starting-post*  has  been  shifted  from  Paris  to  Lon- 
don.   The  projectors  who   have   now  taken  unto 
themselves  the  style  and  title  of  the   •«  European 
Aeronautical  Society,"  announce  in  the  newspapers 
that  their  "first  aerial  ship  the  Eagle,  160  feet 
long,  50  feet  high,  and  40  ieet  wide,"  and  which  is 
to  be  (?)  "  manned  by  a  crew  of  seventeen  persons," 
may  be  inspected  at  a  certain  dock  in  the  neigh- 
bourhood of  Kensington,  previous  to  making  its 
first  trip  "  from  London  to  Paris  and  hack  again  ;" 
after  which  it  is  to  make  similar  trips  to  Brussels, 
Amsterdam,  Berlin,  Munich,  Madrid,  &c,  till  the 
practicability  of  establishing  an  aerial  communi- 
cation between  London  and  the  other  capitals  of 
Europe,  is  fully  and  incontrovertibly  demonstrated ! 
The  scheme  is,  after  all,  only  a  copy,  and  that  but 
an  indifferent  one,  of  a  plan  that  was  proposed  as 
far  back  as  1706.  by  an  engineer  of  the  name  of 
Campena«,  and  not  only  entertained  by  the  French 
government,  but  sanctioned  by  that  select  body  of 
eavans.  the  French  Institute.    Campenas  wrote  a 
long   letter  to  Bonaparte,  then  General-in-Chief 
of  the   army  of  Italy,  from  which  we  extract  a 
paragraph  or  two.    "  General  Citizen,— The  artist 
who  addresaes   you,  filled  with  the    most  lively 
gratitude,  will  erect,  if  the   means  of  execution 
jie*«tfo«ied  him*  a  vast  edifice,   whence,  at  the 
Meuision  of  his  labours  there  will  issue  an  Aerial. 
Teasel  capable  of  carrying  up  with  you  more  than . 
200  persons,  and  which  may  be  directed  to  any 
point  of  the  compass.    I  myself  will  be  your  pilot. 
You  can  thus,  without  any  danger,  hover  above ' 
the  fleets  of  enemies  jealous  of  our  happiness,  and 
thunder  against  them  like  a  new  Jupiter,  merely 
by  throwing  perpendicularly  downwards  firebrands 
made  of  a  substance  which  will  kindle  only  by  the 
contact  and  percussion  at  the  end  of  its  fall,  but 
which  it  will  be  impossible  to  extinguish.    Or  per- 
haps you  may  think  it  more  prudent  to  begin  at 
once  by  forcing  the  British  cabinet  to  capitulate, 
which  you  may  easily  do,  as  you  will  have  it  in 
your  power  to  set  fire  to  the  city  of  London,  or  to 
any  of  the  maritime  towns  of  England.    From  the 
calculations  I  have  made,  I  am  convinced  that  with 
this  Machine  you  may  go  from  Paris  to  London, 
and  return  baek  again  to  Paris  in  twenty-four  hours, 


without  descending,  the  object  1  propose  is  to  es- 
tablish in  the  great  ocean  of  the  atmosphere  a  ge- 
neral navigation,  infinitely  more  certain  and  more 
advantageous  than  maritime  navigation,  which  has 
ever  disturbed  the  tranquillity  of  mankind— to  re- 
store the  perfect  liberty  of  commerce,  and  to  give 
peace  and  happiness  to  all  the  nations  of  the  uni- 
verse, and  unite  them  as  one  family.  By  great 
labour  I  have  surmounted  the  multiplied  obstacles 
which  presented  themselves  before  me ;  and  my 
progressive  discoveries  are  developed  in  a  work 
which  1  have  prepared,  consisting  of  about  400 
pages,  and  divided  into  five  pact?."  How  lucky  for 
England  that  the  "new  Jupiter  »•  had  other  things 
ou  hand,  lo  divert  his  attention  from  this  most  ap- 
palling (though  -no*. more  appalling  than  •sensiUe) 
scheme  of  national  destruction  I , 

Cold  and  Hot  Blast-  manufactured  Iron.—*4 1  ob- 
serve that  Mr.  Glynn  of  the  Butter  ley  iron-works, 
promise*  to  send  you  for  inspection  specimens  of 
hot-blast  manufactured  iron,  in  order  to  do  away 
with  the  prejudice  exisiing  against  this  description 
of  iron,  on  account  of  its  supposed  deficiency  in 
strength.  Permit  me  to  offer  a  suggestion  to  Mr. 
G.  and  yourself,  with  respect  to  the  sort  of  ex- 
perimental proof  that  would  be  fairest  to  all  con- 
cerned. Let  Mr.  G.  take  indiscriminately  from 
two  lots  of  cold  and  hot  blast  manufactured  tion 
bars,  one 'of  each— try  himself  their  comparative 
strength—and  report  to  you  the  result*.  Let  him 
then  forward  two  other  bars,  also  taken  indiscrimi- 
nately from  the  same  lots— having  care  only  that 
they  are  of  the  same  sectional  area  and  weight— 
and  let  these  be  tested  here  by  the  Editor  in  the 
presence  of  any  two  or  more  scientific  persons  he 
may  choose  to  invite  to  his  assistance.  The  results 
of  the  two  experiments  ought,  of  course,  to  corre- 
spond nearly,  and  should  they  beenlyas  lavourable 
to  the  hot-blast  iron  as  the  Staffordshire  masters, 
would  have  the  public  believe,  Mr.  G.  will  have  no 
occasion  to  regret  his  compliance  with  this  sugges- 
tion." M.,27th  July,  1836.— The  number  of  speci- 
mens pioposed  to  be  tested,  is  rather  limited— two 
or  three  of  each  would  be  better;  but  with  this  ex- 
ception, we  think  the  mode  of  proceeding,  suggested 
by  our  correspondent,  would  be  entirely  satisfac- 
tory—led. M .  M. 

"  A  Sufferer  "  had  better  forward  a  statement  of 
his  case  to  Lord  Brougham  ;  but,  according  to  hit 
own  account,  his  specification  was  not  so  "  perfect 
as  it  might,"  and  therefore  ought  to  have  been. 

Communications  received  from  R.  E.— M.  F.— 
Mr.  Watford- R.  M.  D.— Philanthropist— H.  C. 
— Cornubiensis— A  Poor  Inventor. 


{&  Patents  taken  out  with  economy  and  de- 
spatch ;    Specifications  prepared  or  revised ;  Ca- 
veats entered;   and  generally  every  Branch    of 
Patent  Business  promptly  transacted.     Drawings  * 
of  Machinery  also  executed  by  skilful  assistants,    | 
on  the  shortest  notice.  J 


Our  Publisher  will  give  One  Shilling  and  Six- 
pence  for  copies  of  the  Supplement  to  Vol.  IX.- 


LONDON:  Published  by  J.  CUNNINGHAM,  at 
the  Mechanics*  Magazine  Office,  No.  6,  Peterbo- 
rough-court, between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  lUctft, 
IS,  Red  Lion-square.  Sold  by  G.  O.  Be  Mills, 
65,  Rue  Neave,  Saint  Augustin,  Paris. 

CUNNINGHAM  and  SALMON,  Printers, 
Fleet'street. 


Digitized  by 


Googk 


3IUSEUM,    REGISTER,   JOURNAL,   AND  GAZEMJU 


No.  (522. 


SATURDAY,  JULY  11,  1835. 


Price  &Z. 


HYDRAULIC  BLAST-WHEEL. 


/^5* 


^o  C\ 


*. 


VOL.  XXIII, 


Digitized  by 


Googk 


\ 


274 


HYDRAULIC   BLAST-WBBBL, 


BYDIUULiC  ULASt-^rHEEL, 

Jn  founderies,  smithies,  and  other 
manufactories,  large  quantities  of  atmo- 
ipberie  air  in  rapid  motion  are  in  con- 
stant demand,  and  a  large  proportion  of 
the  motive-power  is  spent  in  the  supply. 
The  pressure  of  fluids  being  equal  in  all 
directions,  the  aggregate  amount  of  force 
employed  in  transmitting  air  by  means  of 
bellows,  air-cylinders  with  pistons,  &c, 
is  very  considerable,  there  being  the  same 

eessure  on  every  square  inch  of  the 
owing-apparatus,  as  on  the  like  space 
.  «f  the  orifice  through  which  the  air  is 
transmitted. 

The  accompanying  drawings  represent 
a  blast-wheel  lately  invented  by  me,  of 
which  the  following  is  a  description.  I 
have  had  a  model  of  it  made,  and  it  fully 
verifies  the  correctness  of  my  calcula- 
tions; and  in  this  case  the  effects  must 
be  the  same  in  proportion  on  a  large  scale. 

Fig.  1.  A  is  a  hollow  cylinder  (the 
length  of  twice  its  diameter),  which  is 
made  to  revolve  on  the  pivots  O  by  means 
of  a  rope  or  belt  acting  on  the  pulley  B, 
or  by  any  other  mechanical  power.  .  C  is 
a  stationary  nose  or  tube,  fixed*  to  the 
side  of  the  oval  trough  D.  The  trough  is 
nearly  full  of  water,  its  level  being  above 
the  centre  of  the  cylinder  A,  and  of  the 
small  cylinder  within  it,  hereafter  de- 
Scribed.  Within  the  cylinder  A  is.a  spi- 
ral leaf  wound  round  a  cylinder  of  about 
fth  of  the  diameter  of  the  external  one."' 
The  size  of  the  internal  cylinder  need  not  " 
be  increased  in  proportion  to  that  of  the 
external.  The  leaf  is  soldered  to  both  "' 
cylinders,  and  so  rendered  air-tight ;  it 
may  be  made  of  the  slightest  material. 

Fig.  2.  The  water  is  here  seen  occupy- 
ing the  lower  half  of  the  cylinder  and 
trough,  the  top  being  always  filled  with 
air.  On  the  wheel's  making  one  revolu- 
tion >  the  water  in  £  is  conveyed  into  F; 
,r  that  which  was  before  in  F  escapes  at  6, 
v.  Jnd  (lows  round  the  sides  and  bottom  of 
the  trough,  outside  the  cylinder,  to  re- 
enter the  latter  at  H.  The  air  in  I 
(which  is  continually  supplied  by  atmo- 
spheric pressure  of  vJ51bs.  to  the  square 
inch)  is  conveyed  to  K,  and  so  in  pro- 
portion for  less  than  a  revolution;  and 
the  air  which  was  before  in  K  is  forced 
through  the  pipe  at  C,  to  which  branch- 
pipes  may  be  attached.  A  contiguous 
blast  of  air  is  thus  produced,  and  may  be 
conveyed  to  any  part  of  a  building.  The 
pressure  of  the  water  being  equal  on  all 


sides;  and  as  it  if  set  in  motion  by  tie 

inclined  plane  of  the  screw,  but  little 
power  is  required  to  keep  the  wheel  going, 
for  the  particles  of  fluids  move  easily 
amongst  themselves.  The  trough  should 
be  of  an  oval  form.  In  order  that  no  air 
may  escape  between  the  tube  and  the 
cylinder,  a  small  strap  of  leather  is 
fastened  to  the  tube  (which  is  fixed)  to 
lap  over  the  cylinder  at  P,  fig.  1,  and  is 
kept  down  by  a  small  weight,  hung  at 
the  corner  of  each  side,  thus, 


No  air,  once  enclosed  or  detached  from 
the  atmosphere  by  the  end  H  of  the  spi- 
ral leaf  being  immersed  iu  the  water, 
can  possibly  escape  but  through  the  nose 
or  tube. 

Fig.  3*  Transverse  sections  of  both 
ends  of  tube ;  and  outline,  as  seefl  from 
its  under  side. 

The  wheel  may  be  made  of  any  size 
required.  To  ascertain  the  quamity  of 
ah:  discharged  at  each  revolution  :— • 
First,  find  the  whole  contents  of  the  cylin- 
der,- which  we  will  suppose  to  be  14  feet 
in  diameter,  by  first  finding  the  area  of 
the  base  by  multiplying  the  square  of  the 
diameter  by  '7854;  then  multiply  the 
area  by  the  length  of  28  feet,  thus,  14  X 
14  =  J  06  X  '7854  =  1 54,  nearly,  X  28  == 
4312,  contents  of  cylinder.  But  as  it 
takes  two  revolutions  to  empty  the  cylin- 
der, 4312-^2  =  2156  feet  of.  air  "and 
water  discharged  at  each  revolution, 
21 56  -f-2  =  1078  feet  of  air  less  78  feet 
for  internal  cylinder,  &c.=  1000  cubic 
feet  of  air  discharged  at  every  revolution. 
If  the  motive-power,  or  the  velocity,  can-  ■ 
not' be  easily  regulated,  a  sliding-valve? 
may  be  made  in  the  side  of  the  tube  C. 
Alfred  T.  J.  Martin. 

HeUton,  Cornwall,  June  C,  1935. 

P.  S.— Since  writing  the  above,  a  prac* 
tical  difficulty  has  been  suggested  to  me-, ' 
viz.  that  the  pressure  of  air  for  smelling 
should  be  2,  3,  and  even  4  lbs.  to  the 
square  inch,  equal  to  the  pressure  of  a 
column  of  water  about  7  feet  high.    I  < 
do  not  see  how  this  desideratum  can  be  f 
obtained  by  the  foregoing  plan  ;  but  still 
the  invention  may  prove  useful  where 
large  supplies  of  air  are  required  without 
any  considerable  pressure.  * 
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M  RAILWAYS.    BY  JOHN  HERA  PATH,  K8Q. 

HO.   VI. 

Unless  one  has  mixed  much  in  Tail- 
way  discussions,  he  would  scarcely  credit 
the  absurd  and  preposterous  notions  which 
are  attempted  to  be  foisted  on  the  public 
ill  regard  to  tunnelling.    It  is  for  the 
purpose  of  considering  some  of  the  ob- 
jections   to    this    unnatural  burro«ving, 
somewhat  more  in  detail  than  I  hereto- 
fore hare,  that  I  now  recur  to  the  subject. 
Of  the  Lighting  of  Tunnels. 
It  has  been  gravely  talked  of  lighting 
tunnels  artificially,  so  as  to  supersede  the 
necessity  of  day-light.    How  or  by  what 
means  this  is  to  be  done  remains  a  secret. 
To  philosophers  and  practical  men,  the 
hopelessness  of  approaching  the  solar  by 
any  artificial  light  is  well  known.    Sir 
John  Leslie  computes,  from  experiments, 
that  a  piece  of  the  sun's  matter  less  than 
half  an  inch  diameter  would  give  more 
light  than   12,000    wax  candles;    and 
every  light  we  know  of,  even  the  hydro- 
oxygen  light  1  am  informed,  the  most  in- 
tense  by  far  yet  discovered,  sinks  into  a 
dark  spot  when  held  up  before  the  sun's 
disk*    It  has  been  computed  by  Bouguer, 
that  the  light  sent  us  by  the  sun  exceeds 
that  by  the  full  moon  300,000  times. 
Coarse  as  our  optical  nerves  are  in  judg- 
ing of  degrees  of  light,  it  would,  there- 
fare,  be  impossible  to  have  a  sudden  tran- 
sition from  solar  to  lunar  light  without 
producing  the  sensation  of  great  dark- 
ness ;  and  it  is  only  to  the  slow  and  in- 
sensible gradations,  first  of  the  descend- 
ing sun,  and  then  of  twilight  occupying 
at  least  an  hour,  that  we  are  enabled  to 
bear  so  great  a  difference.    But  what 
•would  be  the  time  of  passing  from  broad 
daylight,  with  a- train  in  full  speed,  to 
the  intense  darkness  of  a  tunnel — a  sin- 
gle second  P    Not  more  if  the  velocity 
was  30  miles  an  hour ;  for  in  that  space 
-the  train  would  go  44  feet.    Any  one, 
therefore,  may  judge  for  himself  of  the 
effects  of  so  instantaneous  a  transition 
from  the  full  light  of  day  to  that  of  the 
full  moon,  could  such  a  light,  and  so 
diffused,  be  introduced  into  a  tunnel, 
which  I  apprehend  to  be  impossible. 

But  it  is  well  known,  that  any  object 
not  illumined  directly  by  the  sun  depends 
for  its  visibility  on  the  indirect  light  fall- 
ing on  it  from  all  visible  points,  espe- 
cially from  that  portion  of  the  sun's  rays 
intercepted  and  diffused  in  every  direc- 
tion by  the  particles  of  the  atmosphere; 
•and  thai  the  more  this  indirect  light  is 


diminished  the  darker  the  object  grows. 
Hence  it  is,  that  in  descending  an  un- 
covered well  or  pit,  the- indirect  light  as 
gradually  curtailed  until  it  is  too  weak  oft 
the  eye  to  resist  the  feeble  light  of  the 
stars,  which  become  visible,  though  that 
indirect  light  comes  from  a  column  of 
atmosphere  30  miles  high  illumined  by 
the  sun.    On  the  same  principle,  too,  it 
is,  that  when  the  eye  is  protected  from 
the  indirect  light  by  a  long  tube,  cUtrk- 
ness  so  increases  on  it  that  the  stars  may 
be  seen  as  well  as  in  a  pit.    So  also  oft 
tbe  Andes,  the  brighter  planets  and  staes 
may  be  detected  in  the  day,  which  hop- 
pens  on  account  of  almost  half  the  indi- 
rect light  being  there  lost  by  these  .lofty 
mountains  rising  above  nearly  half  the 
actual    substance   of    the    atmosphere, 
though  to  scarcely  a  tenth  of  its  altitude. 
If,  therefore,  the  visibility  of  bodies 
depending  on  Nature's   most  powerful 
light,  diffused  by  the  whole  extent  of  the 
atmosphere,  is  so  very  easily  destroyed, 
how  is  it  possible  in  the  contracted  limits 
of  a  tunnel,  boxed  up  besides  in  a  coach, 
any  artificial  light,  far  inferior  to  the 
sun's,  can  cause  that  luminous  diffusion 
needful  to  produce  general  visibility  of 
objects?    The  idea  is  too  absurd  to  be 
uttered  by  any  one  not  interested  in  pre- 
negating  it    That  a  tunnel  can  be  to 
lighted  that  a  person  may  walk  in  it,  is 
obvious;  but  in  carriages  it  would  he 
light  where  the  lights  fell,  and  intense 
shade  where  they  did  not.     I  have  my- 
self  walked  up  and  down  the  Liverpool 
short  tunnel,  about  340  yards  (if  my  me- 
mory is  correct),  without  much  incon- 
venience; but  when  1  entered  it  in  a 
train,  impenetrable  darkness  ensued,  dis- 
turbed now  and  then  by  the  gas,  whose 
sickly  and  jaundiced  hue  seemed  calcu- 
lated only  to  render  the  horrors  of  the 
place  more  apparent. 

It  has  been  hinted  to  me  that  Mr. 
Stephenson,  the  engineer,  intends  to  light 
his  tunnels  so  as  to  do  away  with  the  ob- 
jections to  the  want  of  day-light.  I 
should  be  glad  to  see  it;  but  1  caanet 
believe  that  Mr.  Stephenson,  who  is  often 
styled  "  the  Pope  of  Engineers,"  could 
give  rise  to  so  silly  a  report.  That  Mr. 
Stephenson  is  an  industrious,  ingenious 
man,  no  one  can  doubt ;  but  to  say  that 
he  claims  to  be  able  to  do  that  which 
men  much  more  conversant  with  the 
subject  judge  to  be  impossible,  is  to  throw 
an  odium  on  him  for  arrogance  and  pre* 
sumption,  which  I  cannot  imagine  be 


Digitized  by 


Googk 


ON  BAIIAVAYS.      BT  JOHM   BBBAPATH,  ESQ. 


merits.  I  would  as  soon  believe  Mr. 
Stephenson  had  declared  his  possession 
of  the  Laputan  philosopher's  desidera- 
tum, namely,  a  method  of  bottling  up  the 
summer  sun's  rays  to  grow  cucumbers 
with  in  winter. 

What  has  been  said,  presupposes  the 
atmosphere  of  the  tunnels  perfectly  clear 
and  transparent;  but  the  moment  au  en- 
-giae  enters,  the  confined  air  will  be  inter- 
,  mingled  with  a  vast  volume  of  dense 
steam  and  smoke.    And  since  each  suc- 
ceeding engine  will  add  to  the  nuisance 
of  its  predecessor,  I  should  he  glad  to 
learn  how  a  tunnel  of  any  length  is  to 
.  he  cleared,  if  there  be  much  traffic  on  the 
line,  and  by  what  legerdemain  Mr.  Ste- 
phenson will  undertake  to  send  his  light 
through  such  an  atmosphere.     Would  it 
.not  savour  more  of  sober  reason,  at  the 
end  of  each  tunnel  to  provide  the  means 
of  ablution  from  the  filth  the  poor  pas- 
sengers had  contracted,  with  an  antidote 
of  some  kind  to  neutralize  the  smoke  and 
steam  they  had  swallowed,  and  a  cordial 
to  revive  their  exhausted  spirits? 
Of  the  Permanence  of  Temperature  in 
Tunnels. 
About  BO  feet  under  the  surface  ex- 
periments have  shown  that  the  tempera- 
ture varies  seldom  more  than  a  degree  all 
the  year  round.    This,  therefore,  presents 
another  serious  objection  to  tunnels.   For 
as  tunnels  are  seldom  made  unless  the 
superposed  ground  exceeds  80  feet,  it 
follows,  that  the  temperature  of  them 
cannot  differ  much  from  the  mean  tem- 
.  perature  of  the  soil,  or  51°,  at  any  season 
of  the  year.    A  person,  therefore,  leaving 
the  external  air  of  a  hot  summer's  day, 
may  change  an  open  dry  air  for  a  damp 
cold  one,  perhaps  30°,  40°,  or  50°  lower. 
Now,  if  any  time  was  spent  in  the  tun- 
nel, or  if  accident  should  detain  the  train, 
this  would  be  no  trifling  change  so  sud- 
denly   made    to   any    constitution.    A 
miniature  effect  of  it  may  be  felt  in  St. 
Paul's  in  a  hot  day,  by  a  cold  current  of 
air  about  the  ankles.    But  I  have  heard 
that  in  the  Thames  tunnel,  which  Mr. 
Canning  very  significantly  denominated 
M  a  great  bore,"  the  sensation  is  very 
v.  chilly  and  unpleasant.    However,  as  the 
air  is  a  weak  conductor  of  heat  in  respect 
of  quantity,  though  it  transmits  it  rapidly, 
that  is,  at  the  rate  of  1 1 00  feet  per  second, 
it  is  possible  in  the  passage  of  quick  trains 
the  change  within  the  carriages  would 
not  be  so  much  felt.    But  there  is  an- 
other point  in  which  the  constancy  of 


temperature  in  tunnels  would  have  a  very 
powerful  and,  I  fear,  a  very  pernicious 
effect.    I  allude  to  the 

Ventilating  of  Tunnels. 
Tunnels  for  locomotive-engines  must 
evidently  be  horizontal,  or  so  nearly  so 
that  they  could  never  ventilate  them- 
selves. Omitting  the  perpetual  liberation 
of  vapour  from  the  sides  and  ground  of 
the  tunnel,  which,  if  it  was  only  to  ren* 
der  the  confined  air  thoroughly  damp,  is 
bad  enough,  the  incessant  escape  of  gas, 
and,  much  more,  the  decomposition  of 
the  atmosphere  and  destruction  of  the 
vital  part  of  it  by  the  lights,  would  soon 
render  the  air  totally  unfit  for  human 
respiration.  These  effects  would  be  more 
marked  and  serious  as  the  tunnel  is 
longer.  Various  methods,  therefore,  have 
been  proposed  to  insure  that  constant 
supply  of  pure  air  indispensable  for  com- 
fort and  safely.  The  most  approved,  I 
believe,  is  that  by  vertical  shafts  from  the 
tunnel  to  the  top  of  the  ground.  In  win- 
ter these  may  answer,  so  as  to  cause  a 
circulation.  'The  external  air  being  then 
much  colder,  and,  consequently,  heavier 
than  the  internal,  would  force  its  way  in 
at  both  extremities,  driving  the  impure 
lighter  air  up  the  shafts.  Or  the  exter- 
nal air  may  descend  in  the  middle  of  a 
shaft,  round  the  sides  of  which  the  inter- 
nal air  is  ascending,  and  by  that  means 
keep  up  a  steady  circulation,  though  not 
a  pure  air.  But  how  would  it  be  in  the 
height  of  summer,  when  the  temperature 
of  the  interna  1  air  falls  considerably 
under  that  without  and  above.  Before 
any  disposition  to  change  can  arise,  the 
internal  air  must  become  specifically 
lighter  than  the  external,  which  can  hap- 
pen only  by  admixture  with  a  sufficient 
quantity  of  the  noxious  vapour  of  the 
tunnel,  or  of  the  gas  which  lights-  it. 
That  is,  before  any  tendency  to  circula- 
tion can  occur,  the  air  must  be  sur- 
charged with  pestilent  vapour  and  deadly 
gas;  and  this  at  a  season  of  the  year,-  too, 
when  pure  air  is  most  needed,  and  cur 
bodies  are  most  obnoxious  to  disease. 
Let  the  medical  man,  who  knows  thatan 
inspiration  or  two  is  often  sufficient  to 
implant  the  germ  of  incurable  disease, 
say  whether  such  a  state  of  things  should 
be  allowed.  ■_/ 

Mr.  Stephenson,  in  his  evidence  in  the 
House  of  Lords  the  other  day,  1  am  in- 
formed, staled,  "  he  could  se»  nonobjec- 
tion to  a  tunnel  20  miles  long*''  Waning 
given  his  opinion  on  oath,  we  aw  abound 
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"to  admit  he  believes  it.  Bat  is  Mr. 
'Stephenson  philosopher  enough  to  know 
the  modus  operandi  of  matter  ? — has  he 
medical  skill  to  determine  the  precise 
rtmits  to  which  we  may  go  without  de- 
ranging that  most  delicate  of  all  balances, 
the  oalance  of  health  ? — or  does  he  think 
his  notions  of  what  is,  or  is  not,  objec- 
tionable, are  to  be  the  standard  and  law 
of  the  world?  If  not,  on  what  grounds 
does  he  presume  to  give  such  an  opinion  ? 
Mr.  8.  will  pardon  my  telling  him  so,  but 
such  imprudent  assertions  will  presently 
lead  Englishmen  to  believe,  that  his 
knowledge  of  nature  is  about  equal  to 
that  of  his  brother  in  title,  Pope  Callix- 
ttts,  who  solemnly  excommunicated,  with 
his  enemies  the  Turks,  the  comet  ex- 
pected next  month,  because,  from  its  tail 
resembling  their  scymitar,  his  holiness 
thought  the  poor  star  had  come  to  aid 
and  partake  of  their  devastations. 

Of  the  Smoke^  Noise,  Sfc.  in  Tunnels. 

Until  very  lately  I  was  not  aware  there 
was  any  tunnel  in  which  a  locomotive- 
engine  dragged  a  train  with  passengers. 
I  hear  there  is  one  of  about  800  yards 
-between  Leeds  andSelby.  A  gentleman 
who  had  been  through  it  thus  described 
it  to  me.  "  We  were  immediately  en- 
veloped in  total  darkness,  and  every  one 
of  the  carriages  filled  with  smoke  and 
steam  to  a  most  annoying  degree.  Though 
we  were  but  a  few  minutes  going  through, 
such  was  the  nuisance,  we  thought  it  au 
hoar."  He  was  there  once,  too,  when 
the  train  struck  against  some  scaffolding, 
which  had  been  used  to  whitewash  the 
tunnel.  "  The  crash,"  he  said, "  sounded 
■  terrible ;  and  the  turning  off  of  the 
steam,"  which,  I  think,  in  the  open  air, 
would  barely  have  been  heard  inside  of 
a,  carriage,  "  resounded  like  the  report  of 
artillery ;  and  both  men  and  women  were 
So  alarmed  and  frightened,  that  they  de- 
clared their  apprehensions  of  immediate 
4eatb." 

This  is  a  specimen  of  tunnel-travelling 

with  locomotive-engines.    Let  every  one 

decide  for  himself   whether    they    are 

nuisances  or  not,  and  whether  from  this 

.  one  sample  of  one  of  half  a  mile,  he  can 

agree  with  Mr.  Stephenson  in  seeing  no 

•  objection  to  tuunels  20  miles  long.     Sure* 

.ly,  some  men  see  their  reasons  through 

•-  golden  per  centages,and  draw  their  argu- 

.  mentis  from  profits.     It  is  to  be  hoped, 

i; .however,  that  the  Legislatuie  will  see  tjiis 


matter  in  a  true  and  just  light ;  that  (hey 
will  consider  the  objections  there  ever 
must  be  to  tunnels,  the  nuisances  they 
will  be  to  the  public,  the  extravagant 
expense  of  their  construction,  the  cer- 
tainly of  such  lines  being  ultimately  su- 
perseded by  other  lines  without  tunnels; 
and  that  they  will  really  prove  themselves 
the  guardians  of  the  subscribers  and 
friends  to  the  public,  by  setting  their 
faces  against  any  bill  in  which  tunnels 
are  proposed.  By  this  means  they  wrll 
confer  a  real  benefit  on  the  present  and 
future  generations,  while  the  only  injury 
they  can  do,  will  be  to  prevent  a  few 
engineers  from  amassing  large  fortunes 
by  their  per  centages  on  sums,  needlessly 
drawn  from  the  public,  and  uselessly 
and  ruinously  wasted.  That  good  work- 
ing lines  for  railways,  to  most  of  our  great 
towns,  can  be  found  free  from  tunnels, 
I  have  been  informed,  and  have  no  doubt 
of  it;  why  then  should  they  not?  Colonel 
Landmann  and  Mr.  Cundy  have  set  en- 
gineers an  example,  which  it  would  be 
well  lor  the  public  if  others  were  com- 
pelled to  follow,  and  would  save  the 
destruction  of  millions  of  money. 

My  observations,  I  hope,  will  not  be 
understood  to  have  any  hostile  feeling 
towards  the  "  Great  Western  Railway." 
That  Company  have  fought  right  man- 
fully for  their  bill,  and  deserve  it.  Be- 
sides, a  railway  is  absolutely  needful  to 
Bristol.  What  I  should  be  glad  to  see, 
if  it  were  possible,  is,  that  in  their  bill 
the  engineer,  at  his  own  expense,  be 
compelled  to  find  the  Company  a  line 
free  from  such  fatal  objections  as  tunnels, 
which,  I  think,  might  easily  have  been 
done,  and  would,  had  a  right  method 
been  pursued. 

I  have  said  nothing  of  the  conse- 
quences of  tapping  springs  in  tunnelling, 
simply,  because  I  did  not  wish  to  swell 
the  catalogue  of  objections  and  dangers. 
But  men  of  discernment  will  soon  see, 
that  a  pressure,  which  amounts  to  half 
a  pound  for  every  foot  of  perpendicular 
altitude  of  the  origin  of  the  spring,  that 
is,  if  it  be  480  feet  high,  of  1  cwt.  per 
square  inch,  1  ton  2J  cwt.  on  the  ed^e  of  * 
every  brick,  or  7  tons  4  cwt.  on  every 
square  foot,  is  not  to  be  lightly  passed. 
Neither  is  this  destruction  of  springs  to 
be  disregarded,  which  may  cause  irrepar- 
able mischief  many  miles  off. 

John  Herapatu. 
Keosipgtpp,  July,  1S39. 
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'COW*S  PORTABLE   INDIA-RUBBER  BOAT. 

'  Sir, — Jn  your  journal  of  the  20th  June 
last,  a  correspondent  makes  mention  of 
an  Jadia-rubber  boat  which  was  con* 
structed  by  Mr.  Cow,  of  his  Majesty's 
Bock-yard,  Woolwich,  in  1829,  that  is 
several  years  before  the  Americans,  who 
now  claim  the  honour  of  the  invention, 
ever  imagined,  or,  at  least,  produced  any 
thing  of  the  sort,  and  reference  is  made 
W  a  treatise  on  boats  by  Mr.  Cow,  in 
which  the  subject  is  treated  of  at  length. 
Having  in  my  possession  a  copy  of  Mr. 
Cpw's  work,  I  bare  made  an  extract 
from  it,  which  I  now  send  you,  of  the 
part  relating  to  the  India-rnbber  Boat,  in 
the  hope  that  you  will  in  justice  as  well 
tea  most  ingenious  individual  as  to  a  very 
useful  invention,  give  it  a  place  in  your 
widely-circulating  page*.— Yours,  &c. 

T. 
On  the  construction  of  a  Portable  Boat  for 
landing  and  embarking  the  Horses  attached 
to  a  Field  Gun,  or  Cavalry  of  any  descrip" 
'  tionf  on  a  beach  and  through  a  surf, 
■  One  of  the  most  pleasing  circumstances 
resulting  from  my  endeavours  to  introduce 
improvements  in  boats  is,  that  of  giving  me 
an  opportunity  of  conversing  with  officers  of 
rank  and  experience,  and  thereby  obtaining 
the  necessary  information  for  carrying  on 
the  several  public  services,  and  what  altera- 
tions would  be  desirable  in  them,  could  they 
be  effected ;  a  species  of  information  which, 
from  my  station  in  life,  I  could  have  no 
means  of  obtaining  by  my  own  observation. 
It  was  during  a  conversation  with  Captain 
M'Kinley,  R.N.,  (who  has  frequently  done 
me  the  honour  to  inspect  my  propositions,) 
t^bat  he  mentioned  the  difficulties  that  usually 
arise  in  landing  or  embarking  horses  on  a 
beach,  should  there  be  any  surf;  and  be 
also  particularly  stated  what  took  place  at 
the  Helder,  1799,  when  after  the  General 
(Sir  Ralph  Abercrombie)  was  landed,  it  was 
found  impracticable  for  a  considerable  time 
to  get  a  horse  on  shore  for  his  use,  which  he 
was  exceedingly  anxious  to  effect ;  it  being 
of  the  greatest  importance  that  he  should  be 
mounted.  It  was  at  length  accomplished  by 
a  captain  in  the  navy,  who  volunteered  his 
services,  and  mounted  the  horse,  and  swam 
him  on  shore  through  a  great  surf,  at  the 
imminent  risk  of  himself  and  horse.  This 
conversation  forcibly  impressed  on  my  mind 
the  necessity  of  some  plan  to  accomplish  this 
object ;  and  it  also  occurred  to  me,  that 
could  it  be  effected,  it  would  be  a  mostessen- 
tfal  addition  to  my  proposition  for  landing 
the  mounted  field-gun,  as  then  the  horses 
attached  to  the  gun  might  be  landed  at  the 
same  time,  and  under  the  same  circumstances 
of  weather  and  surf.     I,  in  consequence,  set 


about  making  the  most  diligent  inquiries,  no* 
only  at  the  model-room  of  the  Royal  Military ' 
Repository  at  this  place,  but  also  of  all  the? 
officers,  old  soldiers  and  sailors  with  whom  I 
could  communicate,  as  to  whether  there  was 
any  established  method  of  performing  this 
service ;  and  if  not,  what  means  were  gene* 
rally  resorted  to. 

Although  there  are  models  at  the  Reposi- 
tory, showing  the  manner  in  which  horses 
are  hoisted  in  or  out  of  transports  when 
alongside  of  a  wharf,  I  could  not  discover 
any  which  applied  to  the  landing  of  tbem  o-j 
a  beach;  and  all  the  information  I  cooW 
collect  was,  that  they  were  either  placed  in 
flat- bottomed  boats,  or  that  two  long  boats 
from  the  transports  were  lashed  together,  sad 
a  platform  laid  on  them,  with  stanchions  and. 
a  guard  rope  to  prevent  the  horses  from 
going  overboard.  It  must  be  evident  that 
should  the  surf  extend  any  distance  from  the. 
shore,  it  would  be  utterly  impossible  to  ao 
complish  the  object  by  either  of  the  methods 
here  mentioned,  and  the  only  resource  left 
would  be,  to  get  the  transports  as  near  as 
possible  to  the  beach,  to  hoist  the  horses  out, 
and  swim  them  on  shore;  the  risk  of  drown- 
ing or  laming  the  horses  by  this  mode  must 
be  apparent.  Admitting  it  to  be  possible  to1 
swim  horses  on  shore  under  those  circum- 
stances, I  conceive  it  would  not  be  practica- 
ble to  embark  horses  in  tffat  manner:  for, 
in  the  first  place,  it  would  be  most  difficult 
to  get  them  to  take  the  water  through  the. 
surf ;  and  even  should  they  be  got  off,  there 
would  be  still  a  great  difficulty  in  slinging, 
them  to  hoist  them  in.  I  am  informed  that 
in  the  retreat  from  Corunna,  in  1809,  there 
were  a  number  of  valuable  horses  in  the 
town  the  night  before  the  battle ;  and  al- 
though there  were  transports  in  the  bay,  yet, 
fromthe  want  of  means  to  embark  them,  the 
whole  were  destroyed. 

It  may  also  be  stated  that  the  Hat-bet* 
tomedboat  is  considered  a  great  evil  on 
board  a  ship  of  war  or  transport;  it  is  very 
heavy  to  hoist  in  or  out,  and  it  occupies  a 
large  space  on  a  ship's  deck  ;  or  should  they 
be  placed  on  skids  over  the  quarter-deck, 
they  are,  from  their  elevated  position,  a 
great  encumbrance. 

In  order  to  overcome  these  difficulties,  V 
constructed  a  model,  of  which  the  followm^' 
is  a  description. 

My  first  object  was  to  devise  a  portable' 
boat,  one  that  might  be  easily  taken  to  pieces, 
and  stowed  away  in  a  comparatively  small' 
space,  and  which  might  be  put  together,  not- 
only  with  facility,  but  by  any  description  of 
men.  During  the  time  I  had  the  supcria-  . 
tendence  of  the  building  of  the  boats  for 
Captains  Franklin  and  Parry's  northern  ex* 
peditions,  I  had  frequent  opportunities  of 
observing  Macintosh's  patent  water-proof 
canvas;  one  boat  was  built  arid  coVerfed'wTtli A 
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it  in  this  dock-yard,*  and  one  by  Colonel 
P«slev,  Royal  Engineers,  at  Chatham,  for 
Captain  Franklin's  overland  expedition  5  and 
I  was  strongly  impressed  with  the  idea,  that 
•a  canvas  of  this  description,  but  much 
stronger,  and  finished  in  a  different  way, 
night  materially  assist  me  in  making  the 
boat  portable. 

The  form  of  the  boat  became  the  next 
consideration.  •  It  was  desirable  that  it  should 
be  such  as  would  be  best  calculated  to  en- 
counter a  surf,  and  not  longer  or  broader 
than  to  contain  four  horses  (which  number 
appeared  sufficient  to  land  at  a  time),  and  to 
be  of  such  a  depth  as  to  preclude  the  possi- 
bility of  the  horses  springing  out  I  am 
sanguine  in  the  belief  that  I  have  been  suc- 
cessful in  the  form,  as  it  respects  encounter- 
ing a  surf,  as  I  am  told  she  resembles  the 
MassoUa  boats  of  Madras. 

In  order  to  make  the  boat  portable,  and 
to  do  it  in  as  simple  a  manner  as  possible, 
the  different  parts  of  her  frame  are  connected 
by  iron  screws  and  brass  nuts;  the  screws  are 
so  made  that  they  may  be  turned  in  by  hand, 
consequently  no  tools  are  required,  and  she 
may  be  put  together  by  any  men  of  common 
understanding.  To  facilitate  which,  the  four 
quarters  of  the  frame  of  the  boat  are  painted 
of  different  colours,  and  marked }  therefore 
it  is  almost  impossible  to  err;  the  screws 
also  are  all  cut  with  the  same  die,  and  the 
only  precaution  necessary  is  with  regard  to 
their  length.  The  boat  is  constructed  with  a 
flat,  floor,  and  there  is  a  strong  platform  for 
the  horses  to  stand  on,  which. is  carried  suf- 
ficiently high  to  prevent  the  possibility  of  an 
accident ;  there  are  three  thwarts  at  the  pro- 
per height,  for  the  security  of  the  boat,  and 
parting  bars  are  placed  on  the  gunwales,  to 
keep  the  horses  separate  and  steady.  When 
the  frame  of  the  boat  is  put  together,  a  water- 

} proof  canvas  covering  is  put  over  it,  and 
aced  to  the  gunwales,  when  she  becomes  a 
perfect  boat. 

As  it  is  intended  to  draw  the  boat  up 
and  down  a  beach,  it  becomes  necessary  to 
protect  that  part  of  the  canvas  which  may 
come  in  contact  with  stones  or  uneven 
ground ;  therefore  she  is  placed  on  a  sledge, 
which  will  keep  her  nearly  a  foot  from  the 
ground,  and  also  perfectly  upright  and  steady 
when  hauled  up> 

.  The  boat  is  twenty- four  feet  long,  eight 
feet  six  inches  broad,  and  four  feet  deep,  and 
when  taken  to  pieces,  it  may  be  packed  (with 
the  exception  of  the  keel  and  gunwales)  in 
two  cases,  each  ten  feet  long,  two  feet  six 
inches  broad,  and  two  feet  deep  ;  and  is  not 
only  competent  to  carry  four  horses,  but  also 
their  harness,  and  whatever  stores  may  be 
necessary. 
•  When  it  is  required  to  land  horses,  the 

.  *  Q?BMi»  Fraaklia.  aid  not  take  ■*!»  boat. 


boat  is  to  be  pot  together  On  the  ship's"  deck, 
and  hoisted  out,  the  horses  must  be  lowered 
into  her,  and  secured  in  the  usual  way;  the 
boat  is  then  transported  as  near  to  the  beach 
as  the  surf  Or  local  circumstances  will  admit 
of,  a  rope  previously  fastened  to  the  sledge  is 
got  on  shore,  and  a  sufficient  number  of  men 
will  haul  her  through  the  surf  and  half  awe 
length  up  the  beach :  the  canvas  at  the  fore, 
part  of  the  boat  is  then  unlaced  and  rolled 
under  the  bows,  the  screws  at  the  scarpbs.<tf 
the  gunwales,  at  the  risings,  fbotwaling,  and 
keel  (tea  in  number),  are  taken  out,  when 
the  fore-part  of  the  boat  may  be  removed, 
and  the  horses  can  walk  out. 

As  I  have  not  seen  the  boat  hauled  up' 
with  horses  on  board,  I  am  unable  to  state 
the  number  of  men  necessary  to  perform  its ' 
but  I  consider  it  will  require  between  tarty 
and  fifty  men,  When  the  first  four  horses 
are  landed,  they  may  be  made  to  assist  the. 
landing  of  the  remainder. 

When  it  is  required  to  embark  horses, 
the  boat  is  put  together  on  the  beach,  the 
horses  led  into  her,  the  bow  closed  up,  and 
with  the  assistance  of  an  anchor  or  boat, 
moored  without  the  surf,  she  is  heaved  afloat. 

On  the  26th  of  November,  1827,  I  bad 
the  honour  to  submit  and  to  explain  my 
model  to  the  Honourable  Navy  Board,  who 
declared  themselves  perfectly  satisfied  with 
it,  and  ordered  a  boat  to  be  built  on  the 
above  principle  in  this  dock- yard,  which 
was  done,  and  examined  by  his  Royal  High* 
ness  the  Lord  High  Admiral,  as  well  as  by 
many  distinguished  officers  of  the  navy  and 
army,  and  it  was  subsequently  sent  to  Ports- 
mouth for  trial  on  South-Sea  beach,  but  I 
have  not  heard  that  an  opportunity  has  yet 
offered  for  doing  so. 

From  various  experiments  which  I  have 
made  on  the  strength  and  water-proof  quali- 
ties of  the  canvas  used  for  the  covering  of 
this  boat,*  I  feel  justified  in  stating  that  it 
may,  and  that  it  will  be  used  for  many  im- 
portant and  highly  useful  purposes,  particu- 
larly as  connected  with  the  naval  and  military 
services.  It  occurred  at  the  battle  of  Nava** 
rino,  and  also  in  many  actions  during  the 
last  war,  that,  at  the  conclusion  of  the  en- 
gagement, the  boats  when  required  to  board 
the  prizes  were  found  to  be  so  perforated  with 
shot,  that  they  would  not  swim,  and  a  con* 
siderable  time  elapsed  before  they  could  be 
made  effective;  and  I  have  beard  that  many 
prizes  have  been  lost  in  consequence  of  this 
state  of  the  boats.  This  was  distinctly  the 
ease  in  the  defeat  of  the  combined  ¥  reach 

*  This    manufacture   being   composed    of    two 
pieces   of  cloth,  anited  by  a  solution   of  ln<ft*i*- 
rnbber,  is  of  immense  strength.      The  e«nv*«  «*ed 
for  this  boat  was  prepared   by  Mr.  Thoasta&  t^m*" 
cock,  who  manufactures  this  article  (for    'M.«a&t«>. 
Macintosh  and  Co.)  in   London,  arid  wa8    <\x*\\*  *f 
specimen  of  the  perfection  u>  wnicn  tbviav    *xv*iA»  °* 
water-proofing  has  been  hron&ht. 
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.  and  Italian  squadrons  near  Lissa,  in  March, 
1811,  by  the  squadron  under  the  command 
of  the  late  Sir  William  Hoste.  Sir  William 
states,*  "  I  must  now  account  for  tjie  Flora's 
getting  away  after  having  struck  her  colours. 
At  the  time  I  was  engaged  with  that  ship, 
the  Bellona  was  raking  us,  and  when  she 
.struck  I  had  no  boat  that  could  possibly  take 
possession  of  her."  Also  at  the  capture  of 
the  Rivoli  by  the  Victorious,  in  the  Adriatic, 
in  April,  1812,  the  latter  ship's  boats  were 
so  much  injured,  that  they  would  not  swim, 
and  the  prize  was  boarded  by  Lieutenant  (now 
Captain)  Peake,  and  one  man,  in  a  dingy. 

Now  if  every  ship  of  war  was  supplied 
with  a  covering  of  this  description,  pre- 
viously fitted  to  one  or  more  of  her  boats, 
which  covering  might  be  kept  below  until 
wanted,  however  much  the  boat  may  be  hit 
with  shot,  or  staved,  (provided  her  form  was 
not  entirely  destroyed)  by  placing  this  cover- 
ing over  her,  she  becomes  in  less  than  two 
minutes  an  effective  boat,  and  fit  for  any 
service. 

In  obedience  to  directions  from  his  Royal 
Highness  the  Lord  High  Admiral,  a  small 
boat  was  built  in  this  dock-yard,  on  the 
principle  of  the  horse-boat:  she  was  twenty 
feet  long,  five  feet  ten  inches  broad,  and  two 
feet  two  inches  deep,  weighed  five  hundred 
weight  two  quarters,  and  was  packed  in  two 
cases,  one  fifteen  feet  long,  fourteen  inches 
broad,  and  nine  inches  deep;  the  other  six 
feet  one  inch  long,  one  foot  ten  inches  broad, 
and  one  foot  'four  inches  deep.  This  boat 
was  taken  in  the  yacht  on  his  Royal  High- 
ness's  visit  to  Portsmouth  and  Plymouth  in 
July  last,  and  was  put  together  at  each  of 
those  ports,  when  thirty  men  were  embarked, 
and  she  was  rowed  round  Plymouth  harbour 
with  that  number  of  men.  Not  tbe  least 
weakness  was  apparent,  and  not  a  drop  of 
water  came  into  her.  She  was  subsequently 
sent  to  Portsmouth  for  his  Majesty's  ship 
Madagascar,  at  the  request  of  Captain  the 
Honourable  Sir  Robert  Spencer.  Also,  two 
boats,  similar  to  the  one  supplied  to  the 
yacht,  have  been  built  for  the  settlement  at 
tbe  Swan  River,  Western  Australia. 

For  military  purposes  I  feel  confident 
that  portable  flying  bridges,  on  the  principle 
of  those  at  Antwerp,  and  at  several  towns  on 
the  Rhine,  might  be  constructed  in  this 
manner  with  great  advantage,  and  when 
made  light,  and  suitable  to  pack  in  a  small 
space,  might  be  eminently  useful  to  an  army. 

Perhaps  I  ought  to  apologise  for  pre* 
suming  to  speak  on  military  subjects  ;  and  I 
must  again  observe,  that  I  pretend  to  no 
other  knowledge  than  what  I  have  collected 
in  conversation  with  experienced  officers,  and 
from  reading.  In  Sir  Walter  Scott's  History 
of  Bonaparte,  there  are  many  passages  which 

•  Vide  London  Gazette,  May  18*  1811. 


strengthen  my  statement*  viz.  that  circum- 
stances have  arisen  where  boats  constructed 
in  the  manner  above  described  would  fee-ex- 
ceedingly useful.  In  vol.  iii.,  p.  119,  Sir 
Walter  states,  that "  Bonaparte  himself  ob- 
served that  the  passage  of  a  great  river  is  one 
of  the  most  critical  operations  in  modern 
war."  Page  122.—"  They  had  to  pass  (the 
Po  at  Placenza)  in  common  fern- boats,  and 
the  crossing  of  the  advanced  guard  (five  hun- 
dred men)  required  nearly  half  an  hour ;  so 
that  the  difficulty,  or  rather  impossibility  of 
achieving  the  operation,  had  they  been  se- 
riously opposed,  appears  to  demonstration/' 

"  The  vanguard  having  thus  opened  the 
passage,  the  other  divisions  of  the  army  (be- 
tween fifty  and  sixty  thousand  men)  were 
enabled  to  cross  in  succession;  and  in  the 
course  of  two  days,  the  whole  were  in  the 
Milanese  territory,  and  on  the  left  bank  of 
thePo.'* 

But  perhaps  tbe  most  striking  case  is 
mentioned  in  vol.  vii.,  p.  212,  when  treating 
on  the  advance  of  the  French  army  towards 
Moscow: — "The  river  Willi  a  being  swollen 
with  rain,  and  tbe  bridges  destroyed,  the 
Emperor,  impatient  of  the  obstacle,  com- 
manded a  body  of  Polish  cavalry  to  cross  by 
swimming.  Tl\ey  did  not  hesitate  to  dash 
into  the  river,  but  ere  they  reached  the  mid- 
dle of  the  stream,  the  irresistible  torrent 
broke  their  ranks,  and  they  were  swept  down- 
and  lost  almost  to  a  man/' 

QUICK  AND  CHEAP  MODE  OF  RAILWAY 
TRANSIT  WITHOUT  LOCOMOTIVE-EN- 
GINES. 

Mr.  Editor, — A  great  deal  has  been 
said  on  both  sides  for  and  against  tbe  un- 
dulating railway  principle,  but  hitherto 
no  satisfactory  practical  results  have  been 
obtained  on  which  to  found  a  definitive  ^ 
judgment  respecting  it;  and  although  '^x 
the  shareholders  of  the  Liverpool  and  "-* 
Manchester  Railway  are  deriving  con- 
siderable profits,  owing  to  the  immense 
traffic  between  the  two  towns,  still  there 
are  doubts  if  many  other  roads  will  pay 
at  all,  the  expense  of  locomotive-engines 
being  so  great  wherever  there  aTe  con- 
siderable inclines  to  be  overcome,  and 
the  first  expense  of  constructing  the  rail- 
way so  enormous,  from  the  endeavors 
made  by  tunnelling  and  emb&nkfng  to 
reduce  that  expense.  I  am,  therefore", 
induced  to  send  you  a  new  plan  of  aji 
undulating  railway,  by  which  locomo- 
tive-engines (except  on  very  rare  oecas- 
sions,  indeed,)  will  be  dispensed  with!; 
the  trains  will  travel  by  the  force  of  their 
own  gravity  from  station  to  station,  as 
described  in  the  following  diagram  :— 
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E  E  are  stationary  steam-engines,  and 
00  0  0  inclined  planes  by  which  the 
stationary  engines  bring  the  trains  up  to 
a  level ;  when  the  trains,  going  and  re- 
turning, take  the  roads  the  arrows  point 
to.  J  have  no  doubt  but  in  many  situa- 
tions falls  may  be  obtained  each  way  for 
miles  together.  Deep  cutting  and  tun- 
Belling  would  be  thus,  in  a  great  mea- 
sure, dispensed  with  ;  and  if  tunnels  in 


some  situations  were  absolutely  neces- 
sary, by  giving  them  the  required  falls 
lor  the  trains  to  go  through  them,  by 
gravity  ajone,  travelling  through  them 
wou  d  not  be  disagreeable,  as  no  engine 
would  go  with  the  traius. 

I  am,  Sir,  I ',/* 

Your  obedient  servant,  *  ;< 
Thomas  Dea*ut»* 
Blaenavon  Iroa-Work»,  Jane  5, 183ft, 


MR.   WOODHOUSE's   ANGULAR   RAILWAY 
BARS. 

Fig.  1. 


Fig.  2. 


:  Sir,— As  the  form  of  rails  best  suited 
Xor  affording  safety,  economy,  durability, 
&c.  has  occupied  the  attention  of  many 
scientific  persons,  and  formed  the  subject 
of  several  communications  in  your  pages, 
1  hope,  without  presumption,  1  may  be 
permitted  to  propose  the  following  as  a 
jplan,  in  my  humble  estimation,  calcu- 
lated to  effect  these  objects. 
-  Some  few  months  since  (No.  572),  I 


proposed  the  use  of  an  angular  rail  •  my 
plan  was  not  then  matured,  but  as  I 
have  since,  given  some  little  attention  to 
the  subject,  I  send  you  the  results. 

The  purpose  of  giving  an  angular  shape 
to  the  rail  is,  that  the  engine  wheel  (also 
having  an  angular  grooved  rim  to  corre- 
spond) may  have  a  greater  hold  upon  the 
rail,  thereby  giving  greater  efficiency  to 
the  power  of  the  machine,  preventing  an 
irregular  action,  which  must  be  produced 
when  the  wheel  slips  on  the  rail  (a,  cir- 
cumstance much  alluded  to  at  the  open* 
mg  of  the  Selby  Railway),  and  thereby 
much  strain  to  the  machinery.  The  top 
surface,  one  inch  broad,  is  intended  for 
the  tram-wheels,  and  where  friction  would 
be  a  defect,  it  is  thereby  avoided.  The 
form  of  the  rail  is  intended  to  admit  of 
being  reversed  at  any  future-  time  when 
the  upper  surface  is  worn.  The  chair  is 
not  intended  to  be  fixed,  but  the  central 
part,  which  projects  downwards,  is  to  let 
into  the  stone  sleeper,  and  be1  bedded  in 
with  cement  or  not,  as  found  best.  The 
rail  is  not  fixed  to  all  the  chairs,  but  only 
to  the  centre  one;  which  proposition  f 
made  with  another  plan  of  Rail  and 
Chair  sent  to  the  London  and  Birming- 
ham Railway  Directors.  The  size  of  the 
present  rail  is  as  follows :— Depth,  4£ 
inches;  extreme  width,  2£  inches;  su#- 
iace,  1  inch ;  angles,  from  15  to  25°,  «s 
the  friction  is  required;  the  calculated 
weight  is  rather  more  than  51  lbs.,  hut 
upon  shrinking,  it  would  probably  not  be 
more  than  501bs.  to  the  lineal  yard. 

It  has  been  objected  to  turning  the 
rail  when  one  side  is  partially  worn  down, 
that  in  proportion  as  it  is  so  worn,  its 
strength  must  be  diminished.    But  as 
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long  as  the  internal  structure  of  the  rail 
is  not  so  permanently  injured  as  to  pre- 
vent its  return  after  deflection  to  its 
original  horizontal  form,  it  seems  to  me 
that  it  must  be  nearly,  if  not  to  the  full, 
as  efficient  as  ever. 

As  respects  the  supporting  of  the  rails, 
I  also  proposed  that  instead  of  having 
the  rail  resting  solely  upon  the  chair,  the 
chair  should  be  so  planned,  that  the  rail 
should  also  rest  upon  the  surface  of  the 
stone,  whereby  it  would  be  strengthened, 
and  the  stone,  by  receiving  a  steady  ver- 
tical pressure,  would  be  rendered  less 
liable  to  the  casualties  so  frequently  com- 
plained of. 

I  also  proposed  that  the  stone-block  or 
sleeper  should  he  placed  iu  an  angular 
direction  with  the  length  of  rail  or  line 
of  road,  whereby  a  greater  surface  of 
stone  would  be  placed  in  the  directions 
most  required,  viz.  lengthways  and  side- 
ways.  By  this  plan  an  18-inch  stone  ex- 
poses a  surface  of  2  feet  and  more  to  the 
pressure. 

Fig.  1  is  a  section  of  the  rail  as  it  rests 
in  the  chair,  which,  when  the  lower  por- 
tion of  the  chair  is  let  into  the  stone,  will 
rest  npon  the  stone  also ;  the  two  small 
sections  are  for  the  purpose  of  fixing  the 
centre  of  each  rail  to  its  chair.  Fig.  2 
is  a  vertical  view,  showing  the  angular 
position  of  the  stone  upon  a  smaller  scale. 
I  am,  Sir, 
Yours  respectfully, 

P.  Woodhouse. 

Kiltara,  Mar  *7th,  1885. 


MISCALCULATION    OP   THE    RUSSIAN 
CALCULATING   BOY. 

Sir,— Well  knowing  that  your  Maga* 
zine  is  always  open  for  the  correction  of 
errors,  I  trouble  you  with  a  notice  of  one 
which  appears  in  your  last  volume 
(p.  191),  in  an  article  headed  "  Russian 
Calculating  Boy/9  copied  from  the  Times 
newspaper,  and  by  that  paper  from  the 
Memoirs  of  the  Imperial  University  of 
Moscow,  In  this  article  it  is  stated  that 
the  boy  was  asked  the  following  ques- 
tion :— ***  A  certain  number  of  poods  of 
sugar  were  purchased  for  500  rubles ;  if 
three  poods  more  had  been  bought  for 
the  same  sum,  it  would  happen  that  each 
pood  would  have  cost  three  rubles  less. 
How  many  were  purchased  ?"  And  he  is 
said  to  have  answered,  that  "  20  was  the 
number."    Now,  this  number  does  not, 


as  may  easily  be  seen,  answer  the  ques- 
tion, the  real  one  being  under  a  surd 
form.  The  equation  to  Che  problem  is, 
when  reduced,  a?3  +  3a?  =  500,  whence 

a?=  — =£ =  2091,  &c. 

4  or  —  23-91,  &c. 

His  examiner  is  stated,  in  the  article 
in  question,  to  have  been  astonished  at 
the  accuracy  of  his  answer !  How  such  a 
statement  should  have  found  its  way  into 
the  Memoirs  of  a  learned  University,  I 
cannot  imagine. 

I  am,  Sir, 
Your  obedient  servant, 
A  Young)  Mathematician. 

Chippenham,  Wilts,  May  25, 1835. 

BAIKES'S    HISTORY   OF  THE    COTTON 
MANUFACTURE. 
(Second  Notice.) 

The  first  notice  which  we  gave  of  this 
work  (vol.  xxii.  p.  424)  was  taken  up  with 
an  examination  of  what  the  author  him- 
self regards  (injudiciously,  we  think)  as 
one  of  its  best  features,  namely,  the  evi- 
dence which  it  contains,  *'  never  before 
published,  and  as  decisive  as  it  is  novel," 
that  the  "  real  authorship"  of  the  oylio* 
der-spinning  machine  has  been  hitherto 
erroneously  ascribed  to  Sir  Richard  Ark- 
wright.  We  showed — unanswerably,  we 
believe — that  theV  inferences  drawn  by 
Mr.  Baines  from  this  new  evidence  in 
favour  of  John  VYyatr,  are  wholly  un- 
warranted— that  if  any  person  has  a  bet- 
ter claim  than  Arkwright  to  the  honour 
of  being  the  first  inventor  of  the  machine 
in  question,  it  is  Lewis  Paul,  end  not 
John  Wyatt— but  that  there  is  abundant 
reason  to  believe  that  Arkwright,  theugla 
anticipated  by  Paul  in  the  general  idea 
of  the  thing,  did,  without  any  knowledge, 
of  what  had  been  previously  done,  invent 
for  himself  the  machine  with  which,  and 
with  the  vast  revolution  it  produced  in 
the  cotton  manufacture,  his  name  has. 
been  so  long  familiarly  identified. 

We  now  return  to  the  book  for  the 
purpose  of  pointing  out  to  the  attention, 
of  onr  readers  the  many  better  things 
which  it  contains,  and  which,  in  spite  el 
the  injustice  done  by  the  author  to  the* 
great  hero  of  his  subject,  make  it  emi-i 
nently  worthy  of  universal  perusal.  Be* 
fore  passing,  however,  from  the  question 
of  Ark wright's  merits,  it  may  not  be  amiss 
to  select  from  the  work  grains  of  compen- 
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saltan  as  it  affords  for  tbe  great  wrong 
dine  by  it  to  his  memory  in  the  matter  of 
originality  of  invention. 

The  prodigious  impulse  given  to  the 
cotton  manufacture  by  the  improvements 
which  Ark wright  introduced,  and  the  pro- 
minent part  which  he  played  in  the  direc- 
tion of  that  impulse,  are  well  depicted  in 
the  following  passages — which  present,  at 
the  same  time,  some  new  and  curious  traits 
in  the  character  of  this  remarkable  man : — 

*'  When  this  admirable  series  of  machines 
was  made  known,  and  by  their  means  yarns 
were  produced  far  superior  in  quality  to  any 
before  spun  in  England,  as  well  as  lower  in 
price,  a  mighty  impulse  was  communicated 
to  the  cotton  manufacture.  Weavers  could 
now  obtain  an  unlimited  quantity  of  yarn, 
at  a  reasonable  price ;  manufacturers  could 
use  warps  of  cotton,  which  were  much  cheaper 
than  the  linen  warps  formerly  used.  Cotton 
fabrics  could  be  sold  lower  than  had  been 
ever  before  known.  The  demand  for  them 
consequently  increased,  the  shuttle  flew  with 
fresh  energy,  and  the  weavers  earned  im- 
moderately high  wages.  Spinning  mills  were 
erected  to  supply  the  requisite  quantity  of 
yarn.  The  fame  of  Ark  wright  resounded 
throughout  the  land ;  and  capitalists  flocked 
to  him  to  buy  bis  patent  machines  or  per- 
mission to  use  them.  He  sold  to  numbers  of 
adventurers  residing  in  the  different  counties 
of  Derby,  Leicester,  Nottingham,  Worcester, 
Stafford,  York,  Hertford,  and  Lancashire, 
many  of  his  patent  machines.  Upon  a  mo- 
derate computation,  the  money  expended  in 
consequence  of  such  grants  (before  1782) 
amounted  to  at  least  60,000*  Mr.  Ark- 
wright  and  his  partners  also  expended  in 
large  buildings  in  Derbyshire  and  elsewhere, 
upwards  of  30,0001. ;  '  and  Mr.  Arkwright 
also  eretted  a  very  large  and  extensive  build* 
ing  in  Manchester,  at  the  expense  of  up- 
wards of  11,000/.'  Thus  a  business  was 
farmed  which  already  (be  calculated)  '  em- 
ployed upwards  of  5,000  persons,  and  a 
capital  on  the  whole  of  not  less  than 
260,000/.' " 

"  At  the  trial  concerning  the  validity  of 
the  patent  in  1785,  only  three  years  later, 
Mr.  Bearcroft,  the  counsel,  opposed  to  Mr. 
Arkwright,  stated  that  80,000  people  were 
employed  in  the  establishments  tgt  up  in  de- 
fiance of  the  patent,*  and  that  near  300,000/. 

*  This  is  not  strictly  correct.  The  trial  here  al- 
luded 10  took  place  on  the  writ  of  scire  fctcia*  to 
repeat  the  patent;  bat  four  years  previously  the 
pateut  had  been  found  to  be  of  no  validity  (on  ac- 
count of  a  defect  in  the  specification)  in  the  case  of 
Arkwright  v.  Mordannt,  on  which  there  were  eight 
drher  softs  for  infringement  dependent,  which,  in 
cmse^pience  of  the  verdict  in  favour  of  Mordaont, 
vjcre  withdrawn.  The  establishments  between 
1782  and  1785  may  with  more  propriety,  therefore, 


bad  heen  expended  in  the  buildings  arid  mflk 
cbjnery  of  these  establishments.  If  we  ad* 
to  this  the  mills  where  the  patent  machines 
were  used,  the  capital  and  the  population 
employed,  will  much  exceed  these  amounts. 
The  factory  system  in  England  takes  its  rise 
from  this  period/'— P.  183-4. 

"  Arkwright  was  now  rapidly  making  a 
large  fortune,  not  merely  by  the  sale  of  his 
patent  machines  and  of  licenses  to  use  them, 
'but  much  more  by  the  profits  ef  his  several 
manufactories ;  for  having  no  less  enterprise 
than  judgment  and  skill,  and  being  supported 
by  large  capital  and  rery  able  partners,  be? 
greatly  extended  his  concerns,  and  msjriaftetf  < 
them  all  with  so  much  ability  as  to  make 
them  eminently  prosperous.  He  offered 
the  use  of  his  patents  by  public  advertise-* 
ments;  and  gave  many  permission  to  use. 
them  on  receiving  a  certain  sum  for  each; 
spindle.  In  several  cases  be  took  shares  in 
the  mills  erected;  and  from  these  various 
sources  he  received  a  large  annual  tribute.*— 
P.  187. 

"  Wealth  flowed  in  upon  him  with  a  full 
stream  from  his  skilfully-managed  concerns. 
For  several  years  he  fixed  the  price  ofcotton- 
twist,  all  other  spinners  conforming  to  his 
prices.,,-  P.  193. 

".  The  most  marked  traits  in  the  character 
of  Arkwright,  were  bis  wonderful  ardour* 
energy,  and  perseverance.  He  commonly 
laboured  in  his  multifarious  concerns  from 
five  o'clock  in  the  morning  till  nine  at  night  $ 
and  when  considerably  more  than  fifty  years 
of  age — feeling  that  the  defects  of  his  edu- 
cation placed  him  under  great  difficulty  and 
inconvenience  in  conducting  his  correspond- 
ence, and  in  the  general  management  of  his 
business — he  encroached  upon  his  sleep,  in 
order  to  gain  an  hour  each  day  to  learn 
English  grammar,  and  another  hour  to  im- 
prove his  writing  and  orthography  !  He  was 
impatient  of  whatever  interfered  with  his 
favourite  pursuits ;  and  the  fact  is  too  strik- 
ingly characteristic  not  to  be  mentioned,  that 
he  separated  from  his  wife  not  many  years 
after  their  marriage,  because  she,  convinced 
that  he  would  starve  his  family  byscheming^ 
when  he  should  have  been  shaving,  broke 
some  of  his  experimental  models  of  ma- 
chinery. Arkwright  was  a  severe  economist? 
of  time ;  and  that  he  might  not  waste  a  me-* 
ment,  he  generally  travelled  with  four  borseSy 
and  at  a  very  rapid  speed.  His  concerns  ia 
Derbyshire,  Lancashire,  and  Scotland,*  were 

be  said  to  have  been  set  up  in  eonseqnence  of  the 
ascertained  invalidity  of  the  patent  than  "  >n  de* 
fiance*1  of  it.— Rev. 

*  On  the  subject  of  his  Scottish  speculations  we 
have  elsewhere  the  following  note : — "  The  Lan- 
cashire spinners  were  Arkvrright's  great  eremie*. 
Owing  partly,  perhaps,  to  his  humble  origin  and 
partly  to  the  doubts  whether  he  was  the  author  of 
the  inventions,  '  he  had  no  honour  in  his  own  cootr- 
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so  extensive  and  numerous,  as  to  show  at 
once  his  astonishing  power  of  transacting 
business  and  his  all-grasping  spirit.  In  many 
of  these  he  had  partners,  but  he  generally 
managed  in  such  a  way  that  whoever  lost, 
he  himself  was  a  gainer.  So  unbounded  was 
his  confidence  in  the  success  of  his  machinery, 
and  in  the  national  wealth  to  be  produced  by 
ft,  that  he  would  make  light  of  discussions 
on  taxation,  and  say,  that  he  would  pay  the 
national  debt !  His  speculative  schemes  were 
vast  and  daring;  he  contemplated  entering 
into  the  most  extensive  mercantile  transac- 
tions, and  buying  all  the  cotton  in  the  world, 
in  order  to  make  an  enormous  profit  by  the 
monopoly;  and  from  the  extravagance  of 
some  of  these  designs,  his  judicious  friends 
were  of  opinion  that  if  he  had  lived  to  put 
them  in  practice,  he  might  have  overset  the 
whole  fabric  of  his  prosperity.*' — P.  195. 

Among  the  subordinate  improvements 
in  the  cotton  machinery  which  originated 
with  ihis  master-spirit,  but  have,  as 
well  as  the  spinning-machine,  been  un- 
fairly assigned  to  others,  one  of  the  most 
remarkable,  both  for  its  utility  and  for  the 
pertinacity  with  which  Arkwright's  claim 
to  the  invention  of  it  were  disputed,  was 
the  addition  of  the  crank  and  comb  to 
the  cylinder  cardin g-engine  (originally 
invented  by  Lewis  Paul).  The  manner 
in  which  the  wool  was  stripped  off  the 
finishing-cylinder  in  Paul's  machine  was 
by  "  needle-sticks.*'  Mr.  Peel  (grand- 
father of  the  present  Sir  Robert)  after- 
wards used  hand-cards;  then  a  roller 
was  employed  with  tin  plates  upon  it, 
like  the  floats  of  a  water-wheel,  which, 
revolving  with  a  quick  motion  against 
the  cylinder,  scraped  off  the  cotton  from 
the  card.  This  contrivance,  however,  in- 
jured both  the  cotton  and  the  card ;  to 
remedy  these  defects,  Arkwright  substi- 
tuted a  plate  of  metal  finely  toothed  at 
the  edge,  like  a  comb,  which  being  work- 
ed by  a  crank  in  a  perpendicular  direc- 
tion with  slight  but  frequent  strokes  on 
the  teeth  of  the  card,  stripped  off  the 
cotton  in  a  continuous  filmy  fleece.  The 
fleece  as  it  came  off  was  contracted  and 
drawn  through  a  funnel  at  a  little  dis- 
tance in  front  of  the  cylinder,  and  was 

try.'  Being  of  an  irritable  temperament,  be  re* 
sented  this  treatment,  and  exerted  himrelt  to  raise 
op  a  successful  rivalry  to  Lancashire.  He  there- 
fore favoured  the  Scotti»b  spinners  as  much  as 
possible,  and  formed  a  partnership  with  David 
JDale,  Esq.,  of  Lanark-mills  ;  in  allusion  to  which, 
and,  probably,  by  way  of  retortinir  the  unworthy 
UuntM  of  his  opponents,  relative  to  his  former  oc- 
cupation, he  said,  that  '  he  would  find  a  razor  in 
Scotland  to  thuve  Manchester V  '' 


thus  reduced  into  a  Toll  on  sliver,  ^hicbv 
after  passing:  betwixt  two  rollers,  and  'be* 
ing  compressed  into  a  Arm,  flat  ribbon^ 
fell  into  a  deep  can,  where  it  coiled  up  to 
a  continuous  length  till  the  can  was  tilt- 
ed. The  person  from  whom  Arkwright 
was  stated  to  have  pirated  this  happy 
contrivance  was  James  Hargreaves.  O9 
the  trial  in  1775,  Elizabeth,  the  widow 
of  James  Hargreaves,  swore  positively 
that  M  the  crank  was  first  used  by  her 
husband  in  partnership  with  James  at 
Nottingham— that  he  worked  by  himself 
(while  maturing  the  invention),  and  took 
great  pains  about  the  crank,  and  com* 
pleted  it  so  long  ago  that  he  began  work- 
ing with  it  thirteen  or  fourteen  years  be- 
fore," that  is,  two  or  three  years  before 
the  date  of  Arkwright's  patent  for  the 
contrivance  (1775).  George  Hargreaves, 
the  son  of  James  Hargreaves,  swore,  that 
in  1773,  "  his  father  had  it  in  public 
use"—- in  his  workshop,  "  where  all  the 
men  worked."  George  Whittaker,  & 
smith,  stated,  that  he  had  made  the  crank 
which  James  Hargreaves  first  used, 
under  instructions  received  from  him; 
that  he  had  afterwards  made  nearly 
twenty  such  machines;  and  that  they 
were  in  very  general  use  before  1775. 
And  several  cotton-spinners  were  brought 
forward  who  testified  that  they  had  used 
the  crank  and  comb  as  early  as  1773  and 
1774.  Justice  Buller  held  it  to  be  clearly 
made  out,  by  this  evidence,  "  that  it  was 
not  Arkwright,  but  Hargreaves,  who  in- 
vented the  crank  and  comb;"  and  so 
perhaps  most  persons  would  be  disposed 
to  infer.  It  is  now,  however,  placed  be- 
yond all  doubt,  by  the  following  confes- 
sion made  to  an  informant  of  Mf- 
Baines's  by  the  son  of  the  Mr.  James,  re- 
ferred to  in  Mrs.  Hargreaves*  evidence  as 
being  the  partner  of  her  husband,  that 
Arkwright  was,  after  all,  the  real  in- 
ventor. In  use  the  crank  and  comb  cer- 
tainly were  prior  to  the  date  of  A*k- 
wright's  patent,  and  so  far  the  witnesses 
swore  correctly;  but  this  turns  out  jto 
have  arisen  from  Arkwright's  having 
himself  used  them  for  some  time  previous 
to  taking  out  his  patent,  and  being  be- 
trayed by  one  of  bis  workmen,  who  com- 
municated the  manner  of  their  construc- 
tion to  Hargreaves : —  'c 

"  He  (James  Hargreaves)  was  not  .(fee  yi- 
ventor  of  the  crank  and  comb.  W*,ha&a 
pattern  chalked  out  upon  a  table  by  one  q£#* 
Lancashire  men  in  the  employ  of  .Mr A  strlf 
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nkigkt:  and  I  went  to  a  frame-smith  of  the 
name  of  Young,  to  have  one  made*  Of  this 
Mx.  Arkwright  was  continually  complaining, 
and  it  occasioned  some  angry  feelings  between 
the  parties."— P.  178. 

-  A  memorable  lesson  this  to  all  intend*, 
frig  patentees  how  they  place  themselves 
at  the  mercy  of  their  workmen,  or  indeed 
of  any  body.  The  venerable  Lord  Eldon, 
when  Chief  Justice  of  the  Common  Pleas, 
once  remarked : — "  So  many  instances  of 
'piracy  of  inventions  have  come  to  my 
knowledge,  that  were  I  an  inventor  I 
would  not  disclose  my  invention  to  my 
-own  brother,  until  my  right  were  secured 
by  the  Great  Seal."  And  his  Lordship 
said  well;  there  is  no  other  perfectly 
;safe  course  to  pursue. 

The  James  Hargreaves  who  acted  so 
-unfairly  by  Arkwright,  in  the  matter  of 
the  comb  and  crank,  bad,  as  our  readers 
need  scarcely  be  told,  original  merits  of 
his  own  of  a  very  high  cast.  He  was  the 
undoubted  inventor  of  the  spinning- 
jenny,  which  preceded,  by  a  few  years, 
•Arkuright's  cylinder  spinning-machine, 
.and  almost  rivalled  it  in  utility.  He  was 
a  poor,  hard-working  weaver,  when  he 
perfected  this  admirable  invention ;  and 
is  represented  by  all  his  biographers  to 
have  profited  so  little  by  it,  that  he  ended 
his  days  in  poverty  and  wretchedness. 
According  to  Arkwright's  "  Case,"  he 
44  died  in  obscurity  and  great  distress;*' 
and  to  the  Edinburgh  Review,  No.  91, 
he  "  died  in  the  workhouse  at  Notting- 
ham/' We  are  glad,  however,  to  learn 
from  Mr.  Baines,  that  there  is  no  founda- 
-lion  for  either  statement    Although  Har- 

-  greaves  did  not  reap  so  rich  a  harvest  as 
bis  fellow-inventor  and  contemporary, 
Arkwright  (for  which  it  may  be  reason 

-good,  that  he  was  not,  like  Arkwright,  a 
•fidt-rate  man  of  business  as  well  as  an  in- 
ventor), he  appears  to  ha\e  attained  to  a 
-state  of  competence  and  ease  by  his  me- 
chanical talents,  and  to  have  left  his 
^family  in  circumstances  far  removed  from 
-destitution.  The  following  is  Mr.  Raines's 
narrative  :~ 

"  1  find  from  careful  inquiry,  that  both 
Arkwright's  statement  and  that  of  the  Edin- 
burgh Review  are  unfounded.      Mr.   John 
James,    formerly  a  cotton -spinner  (the  son 
of  Mr.  James,  who  was  the  partner  of  Har- 
greaves), and  also  a  grandson  of  Hargreaves, 
•'  are  still  living  at  Nottingham  j  and  a  gentle- 
*•  man  of  that  town,  well-known  for  his  ex  ten - 
^sfte  knowledge  of  local  history  and  antiquities, 


has,  at  my  request,  obtained  from  them  and* 
from  other  authentic  sources  the  following 
particulars,  which  may  be  fully  relied  upon; 
—James  Hargreaves  went  to  Nottingham  in 
1768,  and  worked  for  a  while  in  the  employ* 
ment  of  Mr.  Shipley,  for  whom  he  made 
some  jennies  secretly  in  his  house.  He  wad 
induced  by  the  offers  of  Mr.  Thomas  James 
to  enter  into  partnership  with  him;  and  the 
latter  raised  sufficient  money  on  mortgage 
and  loan  to  build  a  small  mill  in  Hockley* 
where  they  spun  yarn  for  the  hosiers  with  the 
jenny.  The  patent  was  obtained  in  1770: 
Finding  that  several  of  the  Lancashire  bul* 
nufacturers  were  using  the  jenny,  Hargreavwt 
gave  notice  of  actions  against  them; -the 
manufacturers  met,  and  sent  a  delegate  to 
Nottingham,  who  offered  Hargreaves  3,0004 
for  permission  to  use  the  machine;  but  he 
at  first  demanded  7,000/.,  and  at  last  stood 
out  for  4,000/.  The  negotiation  being  broken 
off,  the  actions  proceeded;  but  before  they 
came  to  trial,  Hargreaves'  attorney  (Mr. 
Evans)  was  informed  that  his  client,  before 
leaving  Lancashire,  had  sold  some  jennies  to 
obtain  clothing  for  his  children  (of  whom  he 
had  six  or  seven);  and  in  consequence  of 
this,  which  was  true,  the  attorney  gave  up 
the  actions  in  despair  of  obtaining  a  verdict. 
The  spinning  business  was  carried  on  by  the 
partners  with  moderate  success  till  the  death 
of  Mr.  Hargreaves,  which  took  place  at  his 
own  house  near  the  mill,  in  April,  1778.  In 
his  will  he  directed  a  guinea  to  be  given  to 
the  vicar  for  preaching  his  funeral  sermon. 
His  widow  received  400/.  from  Mr.  James  for 
her  husband's  spoil  in  the  business,  and  hav- 
ing other  property  which  her  husband  had 
accumulated,  she  left  this  sum  to  her  chil- 
dren on  her  death."— P.  161-3. 

After  Paul,  Hargreaves,  and  Ark- 
wright, the  next  great  improver  of  cot- 
ton-machinery was  Samuel  Crompton, 
who,  by  combining  the  principles  of  the 
spinning-jenny  and  water-frame  (as  the 
cylinder  spinning-machine  of  Arkwright 
came  to  be  commonly  called,  from  its 
being  moved  by  water-power),'  produced 
a  third  machine,  much  more  efficient 
than  either.  At  first  this  new  invention 
was  called  the  Hall-in -the- Wood  wheel, 
from  the  place  of  Crompion's  residence, 
and  afterwards  the  muslin-wheel,  from  its 
producing  yarn  sufficiently  fine  for  the 
manufacture  of  muslin;  but  it  ultimately 
received  the  name  of  the  mule,  from  its 
being  (as  it  were)  the  offspring  of  the 
jenny  and  water-frame : — 

"  This  excellent  machine,  which  has  super- 
seded* the  jenny,  and  to  a  considerable  extent 
the  water- frame,  and  which  has  carried  the 
cotton-manufacture  to  a  perfection  it  could 
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tot  sthftrwtse  have  attained,  was  invented  by 
Samuel  Crompten,  a  weaver  of  respectable 
character  and  moderate  circumstance*,  living 
at  H all-in  the- Wood,  near  Bolton.   The  date 
*f  the  invention  has  been  generally  stated 
tote  1775,  but  Mr.  Kennedy,  who  personally 
knew  Crompton,  and  who  has  published  tin 
interesting  memoir  of  his  life,  •  with  a  de- 
scription of  his  machine  called  the  mule,  and 
of  the  subsequent  improvement  of  the  ma- 
ahiae  by  others,'  states  that  (  he  was  only 
twenty  one  years  of  age  when  he  commenced 
Ibis  undertaking,  which  took  him  five  years 
to  effect,  at  least,  before  he  could  bring  his 
improvements  to  maturity .'    As  the  inventor 
was  born  in  1753,  he  must  therefore  have 
begun   to  make  his  machine  in  1774,  and 
completed  it  in  J  779.     His  own  account  is 
decisive, — he  says  in  a  letter  to  a  friend  :— 
*  In  regard  to  the  mule,  the  date  of  its  being 
first  completed  was   in  the  year  1779;  at 
the  end  of  the  following  year,  I  was  under  the 
necessity  of  making  it  public,  or  destroying 
it,  as  it  was  not  in  my  power  to  keep  it,  and 
work  it;  and  to  destroy  it  was  too  painful  a 
task,  having  been  four  and  a  half  years,  at 
least,  wherein  every  moment  of  time,  and 
power  of  mind,  as  well  as  expense,  which  my 
other  employment  would  permit,  were  devoted 
to  this  one  end,  the  having  good  yarn  to 
weave;  so  that,  to  destroy  it,  X  could  not*' 
Being  of  a  retiring  and  unambitious  dispo- 
sition, he  took  out  no  patent;  and  only  re- 
gretted that  public  curiosity  would  not  allow 
him  to  '  enjoy  his  little  invention  to  himself 
in  his  garret,'  and  to  earn  by  his  own  manual 
labour,   undisturbed,   the  fruits  ef   his  in- 
genuity and  perseverance.    The  very  superior 
•quality  of  his  yarn  drew  persons  from  all 
quarters  to  ascertain  the  means  whereby  he 
produced  it.     He  stated  to  Mr.  Bannatyne, 
that  on  the  invention  of  his  machine,  '  he 
obtained  14*.  per  lb.  for  the  spinning  and 
preparation  of  No.  40  ($.  e*  yarn  weighing 
40  hanks  to  the  pound),  that  a  short  time 
after  he  got  26s.  per  lb.  for  the  spinning  and 
preparation  of  No.  60;  and  that  he  had  spun 
a  small  quantity  of  No.  80,  to  show  that  it 
was  not  impossible,  as  was  supposed,  to  spin 
yarn  of  so  fine  a  grist ;  and  for  the  spinning 
and  preparation  of  this  yarn,  he  got  42^.  per 
lb.'    These  prices  were  commanded  by  the 
unrivalled  excellence  of  the  yarn ;   and  it 
affords  a  criterion  to  estimate  the  value  of 
the  machine,  when  it  is  found  that  the  price 
of  yarn,    No.  100,  is  at  present  only  from 
2*.  3d.  to  3$.,  including  the  cost  of  the  raw 
material,  which  is  lOrf.  or  1;.;  this  surpris- 
ing reduction  having  been  effected  chiefly  by 
the  powers  of  the  mule ;  and  that  whereas 
.it  was  before   supposed  impossible  to  spin 
-eighty  hanks  to  the  pound,  as  many  as  three 
.  hundred  and  fifty  hanks  to  the  pound  have 
since  been  spun,  each  hank  measuring  840 


yards,  and  forming,  together,- a  thread  of* 
hundred  and  sixty- seven  miles  in  lengtnt"-** 
P.  199-200. 

The  mule  itself,  however,  was  destined 
to  undergo  many  important  improve- 
ments. Crompton's  first  machine  Con- 
sisted of  not  more  than  20  or  30  spindle*, 
and  his  rollers  were  of  wood.  Henry 
Stones,  an  ingenious  mechanic,  of  Hor- 
wich,  substituted  rollers  of  metal,  and 
applied  clock-work  to  move  them;  by 
which  means  the  number  of  spindles  was 
raised  to  100.  In  1790,  Mr.  William 
Kelly,  of  Lanark  Mills,  dismissed,  the 
clock-work,  and  employed  water-power 
in  its  stead ;  by  the  introduction  of  which, 
Mr.  Wright,  a  machine-maker,  of  Man* 
Chester,  was  shortly  afterwards  enabled 
to  produce  a  double-mule,  capable  of 
working*  with  no  less  than  400  spindles. 
Water-power  gave  way  in  its  turn  to  the 
more  potent  agency  of  steam ;  and  now 
there  are  moles  at  work  in  Manchester, 
and  elsewhere,  of  the  prodigious  number 
of  1,100  spindles  each,  or  2,200  the  pair 
— the  whole  being  managed  by  one  spin- 
ner 1  Nor  did  the  course  of  improvement 
stop  here.  Even  a  single  spinner  to 
manage  the  2,200  spindles'  revolving- 
machine,  was  deemed  one  too  many,  and. 
mules  that  eon  act  of  thmsifoe*  have 
been  introduced : — 

"  Mules  have  been  constructed  which  do 
not  require  the  manual  aid  of  the  spinner, 
the  mechanism  being  so  contrived  as  to  roll 
the  spindle  carriage  out  and  in  at  the  proper 
speed,  without  a  hand  touching  it ;  and  the 
only  manual  labour  employed  in  these  ma- 
chines, which  are  called  self-acting  mulet, 
is  that  of  the  children  who  join  the  broken 
threads.  The  first  machine  of  this  nature  • 
was  invented  by  the  ingenious  Mr.  Strutt, 
F.  R.  S.,  of  Derby,  son  of  Mr.  Jedediah  Strutt, 
the  partner  of  Arkwright;  and  the  following 
mention  is  made  of  it  in  a  memoir  of  that 
gentleman,  written  by  his  son,  Mr.  Edward 
Strutt,  at  present  member  for  Derby.  Mr. 
Strutt  died  on  the  29th  of  December,  1830, 
and  the  memoir  appeared  shortly  after  in  a 
periodical  journal  t—*  Among  his  other  in- 
ventions and  improvements,  we  may  men- 
tion a  self-acting  mule  for  the  spinning  of 
cotton,  invented  more  than  forty  years  ago' 
[therefore  before  1790] ;  •  but  we  beliete  ttie 
inferior  workmanship  of  that  day  prevented 
the  success  of  an  invention,  which  all  the 
skill  and  improvement  in  the  construction  of 
machinery  of  the  present  day  has  barely 
accomplished/  "  —P.  205. 

But  the  self-acting  mule  which  .hat : 
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n*  witb  roost  suecoss  is  that  invented 
by  Mr,  Roberts,  of  the  firm  of  Messrs. 
Sharp,  Roberts,  and  Co.,  of  Manchester. 
For  all  -the  finer  qualities  of  yarn  it  is  the 
only  machine  now  employed  : — 

"  By  this  machine,  for  which  the  first  patent 
was  taken  out  in  1825,  and  the  second  for  a 
further  improvement  in  1830,  a  very  close 
approach  to  perfection  seems  to  be  made. 
It  produces  a  considerably  greater  quantity 
of  yarn,  of  more  uniform  twist,  and  less 
liable  to  break,  and  it  winds  it  on  tbe  cop 
more  evenly  and  closely,  so  that  tbe  yarn  is 
more  desirable  for  the  weaver.  Roberts's 
self-acting  mule  is  coming  rapidly  into  use 
throughout  the  spinning  district.  In  March, 
1834,  the  patentees  informed  me  that  they 
had  made  520  self-acting  mules,  containing 


upwards  of  900.000  spindles,  and  that  the 
number  was  likely  to  be  more  than  doubled 
in  the  course  of  the  year.  One  of  the  re- 
commendations of  this  machine  to  the  spin* 
ners  is,  that  it  renders  them  independent  of 
tbe  working  spinners,  whose  combinations 
and  stoppages  of  work  have  often  been  ex* 
tremely  annoying  to  the  masters."— Pp. 
207-8. 

The  genius  of  invention  which  had 
carried  spinning  by  machinery  to  so  high 
a  degree  of  perfection  was  next  directed 
to  the  operation  of  weaving-,  and  did  not' 
rest  till  that  also  was  rendered  nearly 
as  independent  of  human  hands.  Bat 
this  branch  of  the  subject,  jan  also  some 
others,  we  must  reserve  for  a  third  and 
concluding  notice  of  Mr.  Baines's  work. 


NOTES  AND  NOTICES. 

Scale  fifths  Draught  of  Vettet*.— We  extract  the  following  useful  scale  from  the  Report  of  Mr.  Walker, 
C.  E.,  on  the  Improvement  of  the  Port  of  Edinburgh  : — 

A  vessel  of  900  tons  draws,  according  to  the  build,  from  12  to  IS  feet 
_        300  13  to  IS 

400  — —  16  to  17% 

300  17  to  18 

600  — •  18  to  19% 

700  10  to  SI 


The  Light*  of  Science  and  Thunder*  of  the 
Vatican.— in  the  year  1818,  Pius  VII ,  a  pontiff 
alike  distinguished  for  his  liberality  and  love  of 
knowledge,  procured  a  repeal  of  the  edicts  against 
Galileo  and  the  Coperuican  system.  He  assem- 
bled the  congregation ;  and  the  late  Cardinal  Tori* 
ezxi,  assessor  of  the  sacred  office,  proposed,  that 
**  they  should  wipe  off  this  scandal  from  the 
Church."  The  repeal  was  carried  with  the  dissen* 
tlent  voice  of  one  Dominican  only.  —  Martin'* 
Character  of  Lord  Bacon,  hi*  Life  and  Work** 

The  War-Cry  of  Innovation.— When  Sir  Wil- 
liam Blackstene  first  began  to  deliver  his  law  lec- 
tures before  the  University  of  Oxford,  an  attempt 
was  made  to  cry  him  down  as  an  innovator  -,  and 
In  various  ways  he  was  made  to  feel  the  influence 
of  established  opinions.  In  an  introductory  lecture, 
which,  unfortunately,  has  not  been  published,  he 
thus  forcibly  and  eloquently  retorted  upon  his 
opponents:— *' In  those  scholastic  days,"  said  tbe 
learned  commentator,  "  when  the  original  and  in- 
quisitive mind  of  Roger  Bacon  was  directed  to 
the  investigation  of  Nature's  laws,  tbe  theological 
animus  conspired  against  him,  and  he  was  accused 
of  holding  communion  with  evil  spirits.  Upon  a 
particular  occasion,  when  he  intended  to  exhibit 
some  curious  experiments  to  a  few  select  friends, 
the  secret  having  got  out,  the  whole  town  and  all 
the  colleges  in  the  University  were  in  an  uproar. 
Priests,  and  fellows,  and  students,  were  seen  fljing 
about  in  every  direction,  with  their  gowns  stream- 
ing behind  them,  crying  out,  '  No  conjuror!  no 
conjuror!'  The  cry  of  *  No  conjuror'  resounded 
from  hall  to  hall,  from  cell  to  cell.  At  a  later  day, 
GalHeo  was  condemned  by  men  whose  names  are 
now  remembered  only  as  parts  of  the  rubbish  upon 
which  the  pedestal  of  his  fame  is  raised.  And  in 
our  times  there  are  men  who  seek  to  raise  the  cry 
of  '  No  conjuror'  against  me.  I  tell  you,  you  will 
soon  una  out  that  these  good  people  are,  at  least, 
no  conjurors  themselves.**— Ibid. 

Chaucer,  a  Man  of  Science  a*  well  a*  Pott.— 
Chaucer  wrote  a  species  of  astronomical  work  on 


the  use  of  the  astrolabe ;  thejfref  treatise  which  we 
can  prove  to  have  been  written  in  English  on  any 
part  of  science,  and  certainly  the  oldest  of  those 
which  exist.— BWrttA  and  Foreign  Review,  No.  1; 
a  new  quarterly  journal  of  excellent  promise. 

Great  Britain,  the  great  Fountain  of  Science.— 
It  cannot  but  have  struck  every  one  who  is  at  all 
acquainted  with  tbe  subject,  that  tbeie  has  been  in 
this  country  either  a  singular  number  of  coin- 
cidences, or  a  great  aptitude  for  successful  investK 
{at ion  of  the  fundamenta  of  different  sciences. 
I  aeon,  Newton,  Napier,  Wallis,  Brook  Taj  lor, 
Bradley,  Priestley,  and  others,  are  all  connected 
with  some  one  or  more  elementary  points,  either 
of  speculation  or  observation,  on  which  whole 
bodies  of  science,  or  prominent  parts  of  bodies,  an 
now  constructed.  How  many  of  the  brilliant  re- 
sults which  have  been  brought  amongst  us  from 
abroad  can  be  traced  back  to  some  law  or  fact  ex- 
ported from  England ! — Ibid. 

Invi*ibleMu*lin*.—Th*  late  Rev.  William  Ward, 
a  missionary  at  8 e ram  pore,  informs  ns,  that  at 
Shantee-poorn  and  Dhaka,  muslins  are  made  which 
sell  at  a.  hundred  rupees  a  piece.  The  ingenuity  of 
the  Hindoos  in  this  branch  of  manufacture  is  won* 
derful.  Persons  with  whom  I  have  conversed  on 
this  subject,  say  that  at  two  places  in  Bengal, 
Sonar-ga  and  Vikrum-pooru,  muslins  are  made  by 
U  few  families  so  exceedingly  fine,  that  four  months 
are  required  to  weave  one  piece,  which  sells  at  400 
or  500  rupees.  When  this  muslin  it  laid  on  the 
grate,  and  the  dew  ha*  fallen  upon  it,  it  ie  no  longer 
diecemible." 

Magnanimity  in  Humble  Life.— A  short  time 
since  a  fearinl  accident  occurred  by  the  breaking  of 
machinery,  which  was  raising  some  people  to  the 
mouth  of  a  mine ;  they  were  all  precipitated  to  the 
bottom  with  the  exception  of  a  youth  and  an  old 
man ;  these  caught  by  a  rope  which  hung  down 
into  the  mine.  The  first  person  to  whom  succour 
came,  was  the  youth ;  be  refused  it,  saying,  *  Q# 
to  so-and-so  (naming  the  man  beneath  him),  /ran 
Mold  on  a  little  longer,  he  is  quite  exhausted.'    Wat 
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ndt  this  irisgnanimity— pure  naked  magnanimity— 
owing  nothing  to  the  trick  or  the  trapping  of  station, 
catching  nothing  from  the  hope  of  reward  or  re- 
nown i  Verily,  amtd  all  the  gems  that  mines  have 
yrctttetf,  f**f,Mo  my  Imagination,  is  the  brightest 
•f  *ay.— Mrs.  Grimstone,  Monthly  Rep.t  July. 

Retail  Shops  of  London  and  Glasgow.— Messrs. 
James  and  William  Campbell  and  Co.'s  retail  ware- 
houses in  Candletiggs  street,  Glasgow,  coutain 
28,928  square  fact  of  floor.  In  these  premises  the 
public  are  supplied  with  every  kind  of  soft  goods, 
and'  pUrchas/fcis.of  a  halfpenny  lace  or  a  penny- 
worth of  thread  are  equally  attended  to  as  those 
who  make  larger  purchases;  04  persons  attend  the 
customers,  i  The  amount  of  sales  in  1831-2,  wa» 
312,2074  5*.  84.  Although  Messrs.  James  Morri- 
son and  Co»,  Messrs.  Leaf,  Son,  and  Cole,  aud  Mr. 
Wynn  Ellis**  of  London,  turn'more  money  annually, 
there  is  no  .house  in  the  King's  dominions  that 
serves  so  many  customers  as  Messrs.  Campbells',  of 
Glasgow.— Dt,  Cteland's  Notes  on  the  Population 
,  Returns  (1831).. 

The  Newcastle  and  Carlisle  Railway,  abont  which 
a  Correspondent  makes  inquiry,  is  not  y«t  wholly 
completed  ;  but  seventeen  mile*  of  it  have  been 
open  for  public  traffic  since  the  9th  of  March  last. 
In  the  last  number  pi*. the  Sheffield  Independent,  }l  . 
is  stated,  that  on  the  part  now  npen,  "the  leveniie 
is  already  at  the  rate  of  13.000/.  -vyear."  which,  as 
"  the  expenditure  on  that  portion  of  tlie  work  has 
been  about  100,000/.,"  la  more  than  equal  to  a  profit 
of  ten  per  cent. 

Ship-building  Reform.— We  are  happy  to  observe, 
the  strong  and  wide-spreading  impression  which  is 
making  on  the  public  mind  by  the  praiseworthy 
exertions  of  Captain  .Ballingall  of  Kirkaldy,  to 
put  an  end  to  the  "  ship-sinking  system,"  «>  well 
described  in  the  I  ttcrfrom  a  Correspondent,  which 
we  published  the  week  before  last.  Hitherto  Can- 
tain  B.  has  found  his  chief  approvers  and  support- 
ers among  the  friends  of  humanity  in  his  own 
country  ;  but  the  circumstance  we  are  abont  to 
mention,  shows  that  on  the  Thames  as  Well  as  Forth, 
his  labours  in  the  cause  of  maritime  reform  are 
beginning  to  be  applauded  and  honoured  as  they 
deserve.  The  «•  Royal  Sailin*  Society"  of  London, 
«  King  William  IV.  the  Patron,"  have  lately  sent 
Captain  B.  a  handsome  silver  medal,  which  bears 
on  the  obverse  the  style,  and  title  of  the  Society, 
and  on  the  other  the  following  inscription  (within  a 
wreath):— "To  James  Ballingall,  Esq.,  of  Kirk- 
aldy,  N.B.,  as  a  mark  of  approbation  for  his  im- 
proved method  of  ship-buildiner  (of  which  models 
were  exhibited),  s  •  as  materially  to  lessen  sea-risk 
and  the  loss  of  human  life'  by  shipwreck." 

City  Improvements.— -The  new  street  from  the 
Mansion  house  to  London-bridge  is  now  open  for 
carriages  as  well  as  passengers,  and  the  shops. on 
both  sides  are  rapidly  approaching  completion; 
The  widening  of  Piince's-street  has  also  been  ef- 
fected; and  a  complete  breach,  has  been  made  by 
Salting  down  the  houses  in  the  line,  from  the  top  of 
•rince's-street,  in  Lothbarv,  to  the  bottom  ot  the 
City-road,  at  London-wail.  Now  that  it  can  be 
seen  in  its  whole  extent,  the  liue  is  much  more 
tortuous  than  might  have  been  expected.    . 

Steam-Boat  Explosions.— The  National  Intelli- 
gencer, adverting  to  the  frequency  and  fatality  of 
accidents  of  this  description  on  the  water  Of  the 
United  States,  pithily  observes  :— "  There  is  no  cer- 
tain' remedy  but  to  make  the  owners  of  the  boats 
sweat  for  them.  A  penalty  of  5,000  dollars  for  the 
death,  and  1,000  dollars  for  the  damage  of  every  in- 
dividual caused  by  the  bursting"  of  boilers,  would 
soon  put  a  stop  to  such  occurrences ;  for  they  are 
all  the  result  of  negligence,  incapacity,  or  culpable 
mismanagement."— We  sincerely  believe  that  in 
nine  cases  out  of  ten  this  is  really  the  case. 

The  "  Metropolis  Pure  Soft  Spring  Water 
Company."-  The  indignant  rejection  of  thisembryo 
Company's  Bill   by  the  House  of  Commons  has 


been  followed  op  by  another  heavy  Wow.    It  fcosjr 
appears  that  the  much-tajked-of  well  at  Hamp» 
stead,  on  whose  total  inexhaustibility  the   pro- 
jectors of  the  Company  so  entirely  depended,  ao- 
proving,  in  spite  of  all  former  experience,  that  the 
magaziue  of  water  iu  the    London   Basin  could, 
never,  by  any  possibility,  be  diminished— has,  on 
beinz  pretty  constantly  pumped  from,  sunk  very 
considerably,  and  has  also  produced  the  same  effect 
on  all  the  wells  for  a  considerable  distance !   Surely 
this  will  settle  the  qnesliou  as  to  unlimited  sup- 
ply !    Such,  at  least,  is,  it  may  be  coujectured,  the 
opinion  of  one  of  the  late  Secretaries  to  the  pure- 
water  concern,  who  has  turned  his  speculative  ge- 
nius in  another  direction,  and  now  flourishes  (suit 
looking  for  treasure  in  the  bowels  ot  the  earth)  as 
Secretary  to  ".The  Candonga Mining  Association/ 
A  Humbug  Revived.— Strange  to  relate,  the  South 
Australia   colonisation  project,  which  was  appa- 
rently defunct,  has  begun  again  to  exhibit  signs  of 
life.  "  Pompous  ad  veriiaimohls  have  just  made  their 
appearance,   in  which  the  peculiar  advantages  of 
the  scheme  are  dwelt  upon  with  as  much  easy  as- 
surance as  if  their  futility  had  never  been  exposed; 
and  sett'ers  are  invited  to  participate  in  there  by 
-paying  only  one  pound  per  acre  (twelve  shillings 
was  thought  too  little)  for  land  which,  all  circum- 
stances considered,  cannot  be  worth  cue  farthing! 
The.  Commissioners   (who   were  Gaseited  a    few- 
weeks  ago)  talk  of  sending  out  the  txo'vernor,  wuh 
the  first  detachment  of  settlers,  about  September 
next;  but  iu  this  thev  may  chance  to  be  disap- 
pointed, as  their  Act  forbids-  the  foundation  of  the 
colony  until  35.000*.  are  paid  down  for  allot  men  la 
of  -iatid.    The  existence  ot  this  clause  may  account, 
in^  some  measure,  for  the  -activity  displayed  in 
catching  the  first  customers  to  this  promising  con- 
cern.    Colonel   Napier,   who   was  sent   for   from 
Greece  to  be  the  first  Governor,  has  thrown  up  his 
appointment,  in  consequence  of  the  Colonial  Secre- 
tary's refusal  to  allow  him  what  he  considers  indis. 
pHisable  requisites -200  soldiers,  and  an  advance 
of  cash! 

Cheap  Travelling.— So  excessively  have  the 
fares  by  steam-vessels  been  reduced,  that.it  is  cat* 
culated  some  of  the  north-country  steamers,  convey 
passengers  at  less  than  one  farthing  per  mile!  It 
will  be  long  ere  steam-travelling  by  land  exceed. 
this! 

Mr.  Combo  on  Messrs.  Rennie's  line  of%iilway 
from  London  to  Brighton,  in  answer  to  Mr  Hera- 
path,  shall  have  a  place  in  our  next.  He  foes  us 
but  justice  in  supposing  that  we  have  no  other  wish 
than  that  the  real  merits  of  each  line  should  be 
placed  fairly  before  the  public. 

D.  E.  No  such  patent  has  been  taken  o*t  or,  to 
our  knowledge,  applied  for.  ■        -^ 

Communications  received  from  Mr.,Ggbert— 
Enort-X.Y.  Z.-J.  M.-IjerMaciver-4B.  G.- 
Mohammed al  Moongbie-W.  M.  P.-Mr.  liarr. 

«  {J3»  Patents  taken  out  with  economy  *nd  d*. 
spatch  ;  Specifications  prepared  or  revised ,;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  J>j*winga 
of  Machinery  also  executed  by  skilful  assistants, 


on  the  shortest  notice. 
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THE  ?I*S*  AJSiUA*  SHIP,   "  THE  EAGLB." 

Sir—  Herewith  I  send  you  a  rough 
pen-and-ink  sketch  of  the  "Eagle,' 
-which  is  at  present  the  IAon  of  the  day. 
This  monster-machine  is  the  production 
of  some  individuals  who  last  year  formed 
themselves  into  a  Society  at  Paris,  and 
proposed  opening  an  atrial  communica- 
tion between  that  capital  and  London. 
After  having  instituted  several  experi- 
mentSjt  these  parties  felt  so  confident  of 
the  practicability  of  their  undertaking, 
that  thev  actually  fixed  the  time  at  which 
they  Tviuld  make  their  first  voyage. 
Upon  the  appointed  day,  all  Paris  flocked 
to  the  stattiug-place,  to  witness  the  uV 
parture  of  the  intrepid  aeronauts;  hut 
the  eager  expectations  of  this  assembled 
multitude,  and  the  confident  hopes  of  the 
projectors,  were  equally  disappointed,  for, 
in  consequence  ot  theballooft  being  over- 
charged with  gas,  it  suddenly  burst  with 
a  loud  report,  just  as  it  was  on  the  point 
of  leaving  t&rajlma. 

These  individuals,  under  the  style  and 
title  of  "  The  European  Aeronautical 
Society,"  with  Count  Lennox  for  their 
President,  have  lately  located  themselves 
in  the  Victoria-road/opposite  the  avenue 
leading  to  Kensington  Palace,  where  the 
following  announcement  may  be  seen : — 

"  Europe  a*  Aeronautical  Society.— 

First  Aerial  Ship,  the  "  Eagle,"  160  feet 
long,  50  feet  Mjrh,  «d  40  feet  wide,  mounted 
by  a  crew  of  17  person*,  and  constructed  for 
establishing  a  direct  line  of  communication 
between  the  several  capitak  of  Europe.  The 
first  experimeat  of  this  new  system  of  aftrial 
navigation  will  be  made  from  London  to 
Paris,  and  back  again." 

In  the  accompanying  sketch,  A  A  is 
the  balloon  or  gas*holder,  composed  of 
2,400  yards  of  cotton  lawn,  thoroughly 
varnished  to  make  it  air-tight  $  it  is  in  the 
form  of  a  cylinder,  terminating  at  each 
end  in  a  done,  and  is  said  to  contain 
about  7,000  cubic  feet  of  gas. 

The  car,  or  paoket-boat  as  it  is  termed, 
B  B,  is  75  feet  long,  and  7  feet  high  ;  the 
frame- work  is  of  wood>  with  strong  netting 
all  round  it  to  prevent  any  of  the  CTew  or 
passengers  from  falling  out. ,  C  is  a  cabin 
in  the  centre  of  the  car,  6  feet  wide. 
DEFG  are  four  wings,  by  which  the  vessel 
is  to  be  propelled  $  each  wing  is  formed 
of  80  moveable  flap*. of  varnished  lawn, 
2  feet  6  inches  long  and  9  inches  wide, 
strained  upon  a  frame- work    of   cane. 


There  is  a  strong  netting  on  one  *$Mf 
the  wings  to  support  the  flaps  whilst 
striking  the  air  and  propelling  the  vessel. 
D  and  F  show  the  net-work;  E  and  Cr, 
the  flaps.  The  mechanism  for  working 
the  wings  is  placed  inside  of  the  cabin  C. 
H  is  a  rudder  at  the  end  of  the  car,  by 
which  the  inventors  expect  to  be  enabled 
to  steer  the  vessel  through  the  trackless 
fields  of  air  at  pleasure.  ,    •   . 

The  Society  have  announced  their  in- 
tention of  making  their  first  voyage  sotne 
time  in  August;  in  the  interim,  this 
Leviathan  ot  the  upper  regions  is  ex- 
hibiting in  the  u  dock-yard"  at  one  shil- 
ling each  person. 

The  Morning  HtnrW  observes  of  tais 
machine:—44  A  naoro  unwieldy  and  un- 
graceful entity  never  moved  on  or  in  any 
element.  The  whato  and  eJephant  are 
beaten  fioUovf  by  it  in  point  •*  ^xm  aud 
fctuce ;  yet,  like  one  and  the  oilier,  it  may 
be  able  to  make  more  rapid  way  than 
man  or  horsed  The  projectors  have  dis- 
played considerable  ingenuity  in  many  of 
their  arrangements,  and  may  eventually 
succeed  in  rendering  balloons  more 
manageable  than  they  have  hitherto 
been?  but  I  think  the  Society  would 
have  shown  more  judgment  by  continu- 
ing their  experiment*,  and  establishing 
the  correctness  of  theit  theory  on  a  more 
moderate  scale;  they  would  then  possibly 
hare  proceeded  with  somewhat  iessecw/, 
but  with  greater  probability  of  success. 

The  form  of  the  balloon  will  cause  it  to 
lie  in  the  direction  of  the  wind.  If  the 
ourrent  of  wind  is  only  slightly  contrary 
to  the  desired  course,  and  the  propellers 
can  be  made  to  act,  there  is  litue  doubt 
the  rudder  H  will  enable  the  voyagers  to 
keep  their  path.  If  the  »tiid  proves  very 
contrary— and  it  hi  well  known  that  the 
atmospheric  currents  are  frequent  and 
fitful— then  the  voyagers  have  no  alter- 
native but  to  descend  a  little*  by  which 
means  an  Unfavourable,  may  often  be 
changed  for  a  favourable  current,  lo 
effect  a  partial  descent  when  liecessary, 
atmospheric  air  is  forced  i*W  a  small 
balloon  inside  of  the  lange  enM»w*ir  *° 
the  air-bladder  in  fishes;  this  o*idJ>e 
filled  or  exhausted  at  pleaawe  by,-WJ 
simple  means.  .      ,-^;  & 

If  this  small  hallow  is  filled;  wu*,*t- 
mospheric  air,  the  gas  In  the  Jargfltfpe 
will  bo  compressed  to  *wh  a  de&ree:  tfcat, 
with  the  load  in  the  c*v,  the  whole  *£- 
chine  will  be  nmderedspecifioAlly^M*1 
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than  the  Atmosphere,  and  descend  ac- 
cordingly. On  reaching:  a  more  favour- 
able current,  the  crew  withdraw  the  air 
from  the  small  balloon,  and  the  gas  ex- 
panding, restores  a  due  proportion  of  the 
original  buoyancy  to  the  machine. 

This  method  may  answer  the  purpose, 
but  it  appears  to  me  that  there  is  great 
risk  of  bursting  the  balloon,  by  compress- 
ing the  gas  to  such  a  degree  as  to  effect 
an  efficient  reduction  of  the  buoyancy. 
A  much  better  plan  was  proposed  by  Mr. 
G.  C.  Atkinson,  of  Newcastle-on-Tyne 
(in  your  10th  volume),  viz.  to  withdraw 
a  sufficient  Quantity  of  gas  from  the  bal- 
loon by  condensing  it  into  a  suitable  cop- 
per vessel,  and  restoring  it  again  to  the 
balloon  as  required. 

With  respect  to  the  mode  of  propulsion 
Adopted  by  the  inventors  of  the  "  Eagle," 
I  may  just  state,  that  I  do  not  consider  it 
by  any  means  the  best  that  could  be 
employed. 

I  remember  hearing  a  lecture  on  aero- 
station delivered  by  Mr.  Tatum,  some 
years  since,  in  which  he  proposed  to  effect 
atrial  navigation  by  means  of  two  re- 
volving vanes  and  a  rudder.  A  very  con- 
siderable velocity  could  be  imparted  to  a 
pair  of  vanes,  without  so  great  a  loss  of 
power  as  must  necessarily  take  place  in 
using  wings. 

Balloons  have  for  a  long  time  past 
been  mere  toys,  exhibited  for  the  sake  of 
gain ;  and,  I  confess,  I  am  glad  to  see 
aerostation,  as  a  science,  is  not  entirely 
forgotten.  There  is,  doubtless,  but  a  very 
limited  sphere  of  usefulness  open  to  bat- 
loons  ;  but,  I  believe,  much  mOre  can  be 
accomplished  than  many  persons  are  at 
present  prepared  to  admit.  I  may  return 
to  this  subject  again  by-and-bye.  In  the 
mean  time, 

I  remain,  yours  respectfully, 

Wm.  Baddelby. 

Loudon,  July  6, 1S8S. 

THE    PROJECTED    LINES   O*    RAILWAY 
FROM  LONDON  TO  BRIGHTON. 

Sir,— Having  read  in  your  Journal  of 
the*0th  ult.  a  letter  from  Mr.  Herapatb, 
in  which  he  discusses  the  merits  of  the 
different  lines  of  railway  which  have 
been  proposed  between  London  and 
'  Brighton,  and  being  personally  acquaint*, 
ed  (which  is  more  than  Mr.  Herapatb 
pfctends  t0>he)  with  the  engineering  lie- 
•  Hill  *£  the  tubjeotj  I  beg  to  be  allied. 


through  the  same  medium,  to  point  out 
some  very  gross  mistakes  into  which  he 
has  fallen  (through  misinformation*  of 
course).  I  feel  convinced  that  you  can 
have  no  other  object  than  to  place  the  e)u 
gibility  of  each  line  in  its  true  light  be* 
fore  the  public;  neither  am  I  at  liberty 
to  suppose  that  Mr.  Herapath  is  differ- 
ently influenced  i  but  I  may  be  permitted 
to  express  my  regret,  that  Mr*  Herapatb 
did  not,  for  the  sake  of  the  character  of 
your  Journal  (if  not  for  his  own  sake) 
take  more  pains  to  make  himself  accu- 
rately acquainted  with  the  actual  cha- 
racteristics of  the  competing  lines,  before 
taking  upon  himself  to  decide  so  oracu- 
larly (yet  erroneously)  between  them* 
The  ground  plans  and  sections,  required 
by  law,  have  all  been  lodged  at  the 
offices  of  the  different  clerks  of  the  peace, 
and  could  have  been  examined  for  (I  be* 
lieve)  a  very  trifling  fee.  Had  Mr.  Herat 
path  but  consulted  these  documents  (the 
only  authentic  ones  on  the  subject),  he 
would  have  been  spared  the  necessity  of 
going  through  that  particular  process 
which  he  affects  to  hold  in  such  horror, 
namely,  groping  the  whole  of  his  way  in 
the  dark.  He  would  have  seen  clearly, 
that  the  shortest  or  direct  line  between 
London  and  Brighton  is  such,  that, 

First  Instead  of  7  miles  of  tunnelling 
out  of  the  47  miles  of  railway,  there  is 
not  so  much  as  2£  miles. 

Second*  That  the  longest  tunnel,  in- 
stead of  being  2£  miles  in  length,  is  only 
f  ths  of  a  mile ;  and  that  there  is  no  suoh 
thing  in  any  one  of  them  as  conflicting 
inclined  planes. 

Third.  That  the  steepest  inclination, 
instead  of  being  at  the  rate  of  1  in  07,  is 
only  1  in  180. 

Fourth*  That  the  Balcombe  Down 
summit  is  crossed  at  more  than  100  feet 
less  elevation  above  the  tideway  than  he 
has  stated. 

And,  fifth.  That  instead  of  having  his 
nervous  system  endangered  by  crossing 
the  River  Mole,  by  an  embankment  raised 
some  hundred  feet  in  the  air,  the  height 
of  the  embankment  requisite  will  not 
exceed  15  feet. 

In  judging,  moreover,  of  the  skill  with 
which  this  line  has  been  laid  down,  it 
must  always  be  remembered*  that  every 
other  consideration  was  made  subordinate 
to  that  of  distance.  The  question  is  not 
whether  it  is  the  most  level  line— and  the 
freest  fromlocomotive  dimculties^-thatcaa 
u  2 
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Wytokm  be  found  between  London  and 
^Brighton,  but  whether,  taking  the  short* 
^•k  coarse  from  point  to  point,  any  better 
-ftutd  have  been  selected?  Wheu  Messrs. 
rO.  and  J.  Rennie  surveyed  this  line  in 
**W5y  by  direction  of  a  Committee  of  the 
,?  Stmey,  Sussex,  Hants,  Wilts,  and 
-Somerset  Railway  Company,"  they  made 
^survey  at  the  same  time  of  a  longer  line, 
?*hfgi  should  take  in  Epsom,  Dorking, 
^Horsham,  and  Shoreham ;  leaving  it  to 
attte 'Committee  to  determine  whether  the 
^advantages  to  be  gained  by  taking  that 
^Ouftkitous  course  were  sufficient  to  make 
*«$  for  the  difference  in  point  of  distance. 
'This last  line  was  surveyed  for  the  Messrs. 
Rennie  by  Mr.  Vignoles,  and  is  the  one 
now  advocated  by  Mr.  Cnndy.*  The 
whole  project,  however,  was  soon  after 
abandoned  for  want  of  funds,  the  Com- 
mittee coming  to  no  decision  as  to  which 
of  the  lines  it  was  the  most  advisable  to 
adopt.  In  1833,  the  subject  was  again 
taken  up,  when  both  lines  were  submitted 
to  the  Committee  by  the  Messrs.  Rennie, 
and  their  respective  advantages  and  disad- 
vantages fully  explained.  The  Committee 
then  decided  upon  adopting  the  shortest 
and  most  direct  line ;  on  which,  the  Par- 
liamentary surveys,  &c,  of  that  line  were 
proceeded  with,  and  every  preparation 

*  made  for  applying  to  Parliament.  The 
Committee,  however,  not  having  been 
unanimous  in  their  preference  of  this  line, 
differences  and  discussions  arose,  which 
led  to  the  intended  application  to  Parlia- 
ment being  deferred,  and  to  further  in- 

■  qitiries  being  instituted,  which  are  at  this 
moment  still  in  progress.    As  the  ques- 
tion of  the  best  line  remains,  therefore, 
yet  to  be  decided,  it  may  not  be  out  of 
-place  to  examine  here  a    little    more 
.minutely  the  merits  of  the  two  lines  to 
which  I  have  here  alluded. 
1.  The  shortest  or  direct  line  proceeds 

*  by  Croydon,  Merstham,  Red  Hill,  Til- 
;:  gate,  Cuckfield,  St.  John's  Common,  and 
v  Clayton  Hill,  to  Brighton,  being  a  total 

distance 'of  47  miles  from  Kennington 
<  Common.  The  steepest  inclinations  are 
-  1  in  180,  or  29  feet  4  inches  to  the  mile, 
but  this  only  on  approaching  the  respec- 
tive summits  for  about  two  miles  each  way. 
The  other  inclinations  vary  down  to  a 
perfect  level.    There  are  four  tunnels. 

*  What  it  kaown.at  the  present  time  ai  Jfr. 
Yig*oU»*  tine  is  a  third  line,  lately  surveyed  by 
that  gentleman,  which  goes  by  Heroe-hill,  Man- 
aingVheaur,  Bramber,  and  Shoreham.— Ed.  M,  M. 


The  first  at  Merstham  is  700  yards  long' 
the  second  at  Tilgate  or  Bakombe,  tfQp 
yards;  the  third  at  Cuckfield,  1,330 
yards;  and  the  fourth  at  Clayton  Hill, 
1,200  yards;  making  in  all  rather  less 
than  2  J  miles,  which  is  shorter  than  the 
united  lengths  of  two  tunnels  on  the 
London  and  Birmingham,  aud  little  moire 
than  the  length  of  a  single  one  on  the 
Orand  Western  Railway  now  before  Par- 
liament. The  whole  of  the  tunnels,  as 
well  as  the  open  cuttings,  are  through 
chalk  and  sandstone.  The  highest  enf* 
bank  merits  are  65  feet,  but  this  in  no  in- 
stance for  more  than  200  yards  iu  length » 
and  only  in  one  or  two  places.  The  land, 
comparatively  speaking,  is  of  little  value. 
No  parks  or  pleasure-grounds  are  inter- 
fered with,  and  the  line  is  well  adapted 
(better,  indeed,  than  any  other  that  could 
be  chosen,)  for  branching  eastward  to 
Lewes,  Newhaven,  Hastings,  and  Tun- 
bridge- Wells,  &c.  &c.  westward  to  Shore- 
ham, Worthing,  and  Portsmouth. 

2.  The  long  line  proceeds  by  Merton, 
Epsom,  Leatherhead,  Boxhill,  Dorking, 
Horsham,  Shoreham,  to  Brighton,  being 
a  distance  of  about  58'  miles,  or  nearly 
\\\  more  than  the  other.  The  steepest 
inclinations  are  1  in  200  for  at  least  10 
miles,  and  the  others  vary  to  a  level  as 
in  the  direct  line.  The  cuttings  are 
mostly  through  clay,  the  worst  of  ma- 
terials ;  and  to  avoid  tunnels,  particularly 
near  Horsham,  it  will  be  necessary  to  cut 
90  to  100  feet  deep  for  nearly  three- 
fourths  of  a  mile. 

The  quantity  of  cuttings  and  embank- 
ments are  about  equal  upon  both  Tines. 
The  land,  however,  upon  the  long  line, 
consists  of  scarcely  any  tiling  else  but 
parks  and  pleasure-grounds ;  it  is  alto- 
gether very  expensive ;  and  the  proprie- 
tors, with  very  few  exceptions,  are  de- 
cidedly hostile. .  The  entry  into  Brighton, 
too,  is  from  one  end  only,  instead  of  in 
the  centre,  as  iu  the  case  of  the  direct  Or 
short  line,  so  that  a  person  going  (1o 
Kemp  Town  after  leaving  the  railWafy, 
would  lose  nearly  as  inuch  rtime  Wofre- 
fourth  of  the  journey  from '  .tbrlftm. 
Again,  this  line  may  be  shortened  ift&it 
two  miles,  but  to  do  so  there  woufaifflfve 
to  be  a  tunnel  of  at  least  naif  a  mile  %n 
length  near  Dorking,  besides  some  vety 
heavy  additional  cutting,  which  wtfiAa 
materially  increase  the  expense.     ,x*'\  f 

Upon  the  whole,  therefore,  .tne^jjji 
ponderauce  of  advantage  is  deci<f# 
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the  side  of  the  direct  line,  except  in  the 
bmtter  of  tunnels.  Considering,  how- 
jfeveiy  that  there  are  to  he  no  fewer  than 
feleven  tunnels  on  the  London  and  Bir- 
mingham Railway,  some  nearly  1-}-  miles 
long,  and  several  upon  the  Grand  Wes- 
tern now  before  Parliament,  one  of  which 
js'lf  miles  long,  the  objection  made 
on  this  ground  to  the  Brighton  line,  can 
hardly  be  considered  as  of  much  weight. 
I  would  just  add,  with  regard  to  Mr. 
Cundy'g  line,  a  copy  of  which  Mr.  Hera- 
path  states  he  has  seen  and  founds  his 
arguments  upon,  that  I  am  credibly  in- 
formed, Mr.  Robert  Stephenson,  when 
'recently  reporting  upon  it,  used  words  to 
ihe  following  effect :— "  The  levels  and 
survey  are  so  incorrect,  that  it  is  impossi- 
ble to  form  any  opinion  upon  it." 
;  ..Having  now,  I  trust,  placed  the  sub- 
ject clearly  before  your  leaders,  it  only 
remains  that  I  should  apologize  for  not 
replying  to  Mr.  Herapaih's  letter  earlier, 
©win*  to  pressure  of  business,  and  to  you, 
Mr.  Editor,  for  having  trespassed  so  much 
upon  your  columns,  and 
1*  '.  I  remain,  Sir, 
;  "  '  Your  obedient  servant, 
:Jn  James  Combe,  Civil  Engineer. 

~*  jp,  Nelson-square,  8th  July,  1835. 


^  WELCH  COAL. 

Sir, — T  observe  a  notice  in  your  Maga- 
zine for  June,  respecting  Welch  coal  for 
steamers.    The  advantages  of  this  article 
are  at  present  by  no  means  fully  appre- 
ciated.    There  are  perhaps  twenty  veins 
jji  seams  -of  coal  in  Wales,  and  the  quali- 
fies  differ   widely.     We  have  such   as 
/compares  with  Scotch  and  Newcastle  in 
.  "  all  respects,  (or  heat,  economy,  and  smoke, 
J^fhese  fi*nd  their  way  into  the  market, 
" and*  from  their  analogy  to  others,  lose 
4 their  Welch  name.     VVe  have,  besides 
r  Jliese*  veins  or  seams  which  produce  very 
^Utile  smoke,  and  yet  have  much  flame 
aqd  heat ;  these  are  commonly  known  iu 
.fke  market  as  Welch  coal  by  the  names 
mXlapgennech,  or  Nevill's  Llangennecb, 
4&aigola,  and  Bryndewy.    It  probably 
j^av.]>e  .attributed  to  the  demand  for 
)ui,d.  prices  of  these  at  the  pits,  that  the 
tl^ikip'g;  advantage  of  yielding  little  smoke 
v jt)f s:'^p?  so  small  a  degree  attracted  the 
j^ubjic.attentiou.     I  have  frequently  been 
astonished,  in  days  of  reform  like  the 
^resen/,  when  the  intellect  is  so  much 
~  J^,ue3.  from  the  clouds  of  ignorance 


which  have  aforetime  encompassed  it' 
-that  the  multitudes  iuhabatmg  largMtofls 
and  towns  suffer  themselves  still  to  He 
smothered  with  blaeks  or  smuts,  from  the 
numerous  engine  and  manufactory  chim- 
neys, pouring  volumes  of  black  smoke  &n 
all  around  them.  How  is  it,  that  none  #f 
our  patriotic  agitators  think  of  inquiring, 
why  they  continue  to  consume  coal  yield- 
ing so  much  smoke,  when,  at  butt  little 
more  expense,  they  may  obtain  a  qpttiies 
of  fuel  which  is  at  onoe  economical  at*l 
free  from  the  nuisance  ?  In  proof  of  the 
saving  to  be  obtained  from  the  use!  ef 
Welch  coal,  I  subjoin  a  certificate,*  tof 
which  I  hold  a  copy,  and  wish  '>  jwu 
would  invite  the  attention  of  your  readers 
to  the  subject: —  "  ;i 

"  An  experiment  was  made  on  board* the 
Ionian  Government  steam -vessel,  t<h&  Epta- 
niros,  between  coals  received  from  Glasgow 
and  those  from  Swansea  known  by  the  name 
of  Bryndewy  coals;  and  tbe  result, was,  that 
the  same  weight  of  the  former  were  con- 
sumed in  three  hours,  while  the  latter  lasted 
four  hours — being  a  difference  of  20  percent, 
in  favour  of  the  latter,  each  under  equal 
circumstances. 

(Signed)    "  Joseph  Thomas, 
"  Commander  of  the  Eptanuro*. 

"  Swansea,  May  7,  1834." 

I  am,  Sir,  yours,  &c. 

A.B.C. 
Notwithstanding  the  Welch  interest 
apparent  in  the  letter  of  our  correspond- 
ent, we  have  no  hesitation  in  add- 
ing our  opinion,  that  the  Welch  'Coal 
fully  deserves  all  that  he  has  said  in 
its  commendation.  Its  properties  were 
very  fully  inquired  into-  in  the  course 
of  the  late  Parliamentary  Inquiry  into 
Steam  Navigation  to  India,  and  mtfeh 
valuable  evidence  was  elicited  in  its.  fa- 
vour.    We  subjoin  an  extract  or  two  :^- 

T.  L,  Peacock,  Esq.,  Assistant  Examiner4  in 
the  East  India  House,  examined*  ''■■■■ 
u  How  would  coal,  if  required,  be  supplied 
for  the  Euphrates? — If  coals  were  sent  di- 
rect from  England  to  Bussorah  in  saityig 
vessels,  I  think  it  would  be  cheaper  than  by 
sending  through  the  Mediterranean ;  the  best 
way  would  be  to  send  it  out  as  the  Court^id 
to  Bombay  last  year:  500  tons  of  Llangen- 
necb coal  were  sent  in  a  vessel  chartered  for 
the  purpose  direct  from  the  port  of  Llaaelfy ; 
the  price  of  the  coal  was  10s.  a  ton,  delivered 
hand-picked  on  board,  and  the  freight  was 
26s.,  which  was  to  clear  all  charges  except 
the  delivery  at  Bombay.  Coal  had  never 
been  sent  before  for  less'  titan  60*.  per  ton, 
taking  all  charges  together;  tins  coal  is  fee- 
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aides  better  than  any  that  had  been  seat 
.before.  Captain  Wilson  says,  the  same  on** 
juumption  that  before  carried  him  six  days 
«and  a  half,  carried  him  with  this  coal  nine 
days.  Some  of  the  commanders  of  the  Me* 
4iterranean  packets,  have  represented  the 
strength  of  the  Llaogennech  coal  to  be  as  16 
to  11  of  the  Newcastle.  It  was  upon  this 
report,  and  for  a  number  of  other  reasons, 
the  Company  tried  the  experiment  of  sending 
It  to  India,  and  it  appears  to  hare  answered 
extremely  well. 

>  u  Is  there  any  large  supply  of  that  coal! 
•vTaere  is  a  very  great  supply ;  there  is  a 
large  tract  of  country,  called  the  Great  Coal 
$asin  of  South  Wales;  it  contains  a  great 

Suantyy  of  coal  of  different  kinds,  and  of 
tus  sort  a  considerable  portion*  There  is 
another  Company  which  has  a  railroad;  their 
coal  does  not  appear  to  be  so  powerful  as  this. 
The  Llangennech  Company  said,  when  they 
had  got  all  their  works  completed,  they  thought 
they  could  supply  any  demand  that  might  be 
made  upon  them  j  at  all  events,  they  would 
be  able  to  supply  all  the.  demands  of  the  East 
India  Company. 

"  Have  you  had  any  experience  of  the 
forest  of  Bean  coal  1— No;  none  at  all. 

"  Is  the  Llangennech  coal  chosen  as  pe- 
culiarly adapted  for  steam? — Yes;  it  was 
recommended  by  the  commanders  of  the 
Mediterranean  packets,,  The  Court  had  a 
letter  from  the  Bornbaj  Government  stating 
that  a  $?eat  deal  of  the  coal  which  had  been 
sent  for  steam  purposes  bad  taken  fire  in  the 
storehouses,  that  it  had  done  a  great  deal  of 
injury,  and  was  unfit  for  steam  furnaces,  so 
much  so  tbat  they  were  quite  certain  no 
private  individual  would  have  thought  ef 
purchasing  it  On  the  receipt  of  this  letter 
inquiries  were  instituted  in  all  quarters,  I 
wrote  to  Messrs.  Maudslay  and  others,  raw 
questing  their;  opinion  of  the  different  kinds 
of  coal  used  for  steam  furnaces,  and  espe* 
cially  asking  their  opinion  as  to  this  Llan- 
gennech coal,  of  which  I  had  heard  before, 
and  of  the  coal  which  had  taken  fire.  A 
young  engineer,  who  went  out  with  the  last 
iron  boats,  went  round  to  several  of  the 
gre^t  breweries  and  engineers*  and  got  their 
o»inion%abou>aUso^afeo*l,  The  majority 
of  opinions  wera  that  tha  Itlengenneoh  coajh 
TO  tfee  best  fe*  »team  BW08**  There,  ajra 
*&«/*  very  go^d,  b«.t  •pinlonf  appeared  to 
If*  unanimous  in  favour  of  that;  I  have  since 
heard  one  opinion,  that  the  Graigola  coal,  a 
Welch  coal  from  the  same  district,  is  better  -t 
but  the  majority  of  opinions  are  that  the 
^langennech  coal  is  the  best.  Mr.  William 
Morgan  told  me  that  he  preferred  the  Graigola 
coal  to,  any  other  Welch  coal. 

*        ♦        •        *        »        f        • 
«  Hew  would  you  guard  against  the  aeei* 
deal  af  tha  spontaneous  ignition  ef  coalt*^ 


By  using  only  the  heat  coals  containing  *Jft 
smallest  proportion  of  sulphur.  Tha  Court 
had  brought  to  its  knowledge  several  in* 
stances  ef  spontaneous  ignition  of  coal ;  three 
at  Bombay,  one  in  a  vessel  carrying  out  coals 
for  the  Hugh  Lindsay,  two  in  private  ships 
at  Calcutta,  the  London  and  the  Roxburgh 
Castle,  and  one  at  St.  Helena  in  the  public 
store -yard,  where  it  was  said  to  have  hap- 
pened several  times  previously,  but  it  had 
not  been  before  reported.  I  inquired  of  the 
owners  of  the  Roxburgh  Castle  what  kind  of 
eoal  they  had  on  board ;  they  told  ma  the 
Seremerstone  Engine  coal ;  I  procured  a  spar 
oimen,  and  found  it  was  full  .of  iron  pyrites. 

"  What  coal  do  yon  recommend  as  the 
best  1— The  Llangennech  coal  baa  no  sulphur 
in  it;  it  is  always  sold  in  large  pieces;  it 
was  put,  hand-picked*  on  board  the  vessel 
which  took  it  to  Bombay.  It  is  not  liable,  to 
spontaneous  ignition :  there  are  three  things 
necessary  to  spontaneous  ignition ;  first,  that 
there  should  be  a  large  quantity  of  sulphur  i 
next,  that  the  coal  should  be  in  a  state  ef 
powder;  and  next,  that  it  should  get  wet* 
It  generates  a  sort  of  gas,  whioh,  the  ma* 
meat  it  is  exposed  to  the  air,  takes,  foe, 
When  they  opened  the  hatches  of  the  Lo«r* 
don,  in  Calcutta,  the  flames  hurst  out ;  they 
wondered  that  the  fire  had  not  occurred  be- 
fore, The  captain  told  me  he  was  certain  if 
they  had  been  at  sea  24  hours  longer  they 
would  all  have  been  lost,  and  he  brought  me 
some  specimens  of  the*  eoal  as  they  took  it 
out,  half  burnt.  They  half  scuttled  the 
vessel ;  they  sunk  her  in  shallow  water  to 
extinguish  the  fire. 

"  Has  not  this  danger  been  always  known  ft 
-<-It  has  always  been  known,  but  it  hat  been 
much  more  frequently  observed  sjaoe  the 
alteration  of  the  coal  laws ;  when,  they  want 
bought  by  measure  the  coals  used  to  be  n\ora 
screened,  but  now  they  throw  in  the  dust  tft 
make  up  weight.*' 

PI8TILL.ATJON   Of  SALT  WATfR, 

The  subject  of  tha  distillation  ao4 
purification  of  salt  water  having  been 
frequently  discussed  in  the  Mechanics*  : 
Magazine,  a  correspondent  baa  Ihvoneasl 
«a  with  a  cop f  of  a  report  mad*  by  M* 
Secretary  (afterwards  President)  Jefferson 
to  the  American  Congress,  *  on  a  alalia 
for  a  reward  for  a  discovery,  alleged  to 
have  been  made  on  that  subject.1'  It 
contains  some  very  interesting  historical 
and  scientific  particulars  respecting  it,, 
which,  we  believe,  are  not  generally  , 
known;  and  shows,  that  at  the  date  of 
the  report,  as  much  was  known  upon 
the  subject  as  at  the  present  day*  ane\ 
that,  save  a  knowledge   gateed 
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^>eri0nqe— tn  one  instance,  rather  costly 
-^*of  a  few  plans  that  will  not  answer* 
ire  a*e  no  nearer  the  attainment  of  the 
desired  abject  than  we  were  balf  a  cen- 
tury ago. 

j&kperimtnts  $y  T.  Jefferson*  $s%%  Secretary 

■  fa  the   United  States  0/  dm.erica,  an  the 

distillation,  of  Salt  Wuter* 

($eis£  a  Report  by  bira  to.  the  America©.  Qoagrew 

on  *  claim  for  a  reward  for  a  discovery,  atleged 

*  to  have  been  matfe  o,n  tba.t  subject.^ 

The  petitioner  sets  fortb,  that,  by  variou* 
experiments,  with,  considerable  labour  and 
expense,  he  has  discovered  a  method  of  con- 
verting gait  water  into  fresh,  in.  the  propor- 
tion of  eight  pint*  out  of  ten,  by  a  process 
sa  simple t  that  it  may  he  performed  on  board 
of  vessels  at  sea  by  the  common  iron  cabouse, 
wKh  small  alterations,  by  the  same  fire,  and 
in  the  same  time,  which  is  used  for  cooking1 
the  ship's  provisions ;  and  offers  to  convey  ta- 
ttle government  of  the  United  States,  a  faith- 
f@tf  account  oC  bis  art,  or  secret  to  be  used 
by  or  within  the  United  States,,  on  their  giv- 
ing to  htm  a  regard  suitable  to  the  frnport- 
atfCfi  of  the,  discovery,  and,  in  the  opinion  ef 
government,  adequate  to  his  expenses,  and 
the  time  be  has  devoted  to  tbe  bringing  ft 
into  effect. 

"Xn  order  to  ascertain  the  merit  of  the 
petitioner's,  discovery,  it  becomes  necessary 
to  examine  the  advances  already  made  in  the 
a/t  of  converting  salt  water  into  fresh. 

Eord  Bacon,  to 'whom  the  world  is  in- 
debted fin*  the  first  germs  of  so  many  branches* 
of  science,  had  observed,  that,  with  a  heat 
sufficient  for  distillation;  «art  will  not  rise  in 
vapour,  and  that  salt  water  distilled  is  fVesh. 
And  it  would  seem  that  all  mankind  might 
have  observed,  that  the  earth  is  supplied  with 
i>esh  water  chiefly  by  exhalation  from  the 
sea,,  which  is,  in  Jaet,  an  insensible  distilla- 
tion effected  by  the  heat  of  the  sun.  Yet 
this*  though  the;  most  obvious,  was  not  the 
first  idea  in  the  essays  for  converting  salt 
water  into  fresh.  Filtration  was  tried  in 
vain%  and  congelations  could  be  resorted  to 
only  in.  the  coldest  regions  and  seasons.  In 
all  the^  earlier  trials  by  distillation,  some 
mature  was  thought  necessary  to.  aid  the 
op&iaJtion  by  a  partial  precipitation  of  the 
saM%  &J&4  other  foreign  matters  contained  in 
se&water*  Qf  this  kind  were  the  methods 
of  ,§ir,  J-tfchard  Hawkins,  in  the  16th  cen- 
tur0fi  °f  Glauber,  Hauton,  and  Lister,  in 
the  1.7$;  and  of  Hales,  Appleby,  Butler, 
Chapman,  Hoffman,  and  Dove,  in  the  18th  : 
nor  was  there,  any  thing  in  these  methods 
worth  noU.ng  on  the  present  occasion  t  except 
the  vqry  simple  stijl  contrived  extempore  by 
Captain  Chapman,  and  made  from  such  ma- 
tgcvMftas  are.  to  be  found  on  hoard  every  ship, 
great  or  small.    This  was  a  commo*  pet 
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with  a  wooden  rid  of  the  usual  form,  ftj  ttre 
centre  of  which  a  great  hole  was  bored  ti> 
receive,  perpendicularly,   a   short    wooden: 
tube,  made  with   an  inch  and  halfauger^ 
which  perpendicular  tube  received  at  its  top, 
and  at  an  acute  angle,  another  tube  of 'wood 
also,  whtcb  descended  till  it  joined  a  tbfrd,, 
of  pewter,  made  by  rolling  up  a  dish,  atid 
passing  it  obliquely  through  a  cask  of  ccW 
water.    With   this  simple  machine  he  ob-* 
tained  two  quarts  of  fresh  water  an  hotrrym 
and  observed,  that  the  expense  of  fuel  wouh? 
be  very  trifling,  if  the  still  was  eontrrvedt  toV 
stand  on  the  fire  along  with  the  ship's  boiler. 
In   1799,  pr.  Lfnd,  proposing   to    mate/ 
experiments  of  several   dttferetii  njixtaresi' 
first  distilled  rain  water,  which  he  suppose*' 
would   be  the  purest,  and  then  sea  wa.te.ry 
without  any    mixture,    which  he  expected^ 
would  be  the  least  pure,  in  order  to  arrange* 
between  these  two   supposed  extremes,  Ifhef 
degree  of  meril!  of  t!ie  several  mgredients  he*  • 
meant  to  try.    u  To  his  great  surprise,"'  asr' 
hfe  confesses, '« the  sea  water  distilled  without 
any  mfxture  was  as  pure  as  the  rain  wafte** 
He  pursued  the  discovery,  and  established 
the  fact,  that  a  pure  and  potable  fresh  water 
may  be  obtained  from  sale  water  by  s?m|W 
distillation,  without  tbe  aid  of  any  mixture, 
for  fining  or  precipitating  its-  foreign   con- 
tents.   In  176T,  he  proposed  an  extempore*' 
still,  which,  in  fact,  was   Chapman's,  only 
substituting  a  gun-barrel  instead  of  Chap- 
man's pewter  tube,  and  the  hand- pump  of- 
the  ship  to   be  cut  in  two,  obliquely,  and* 
joined  again  at  an  acute  angle,  instead  of* 
Chapman's  wooden  tubes  bored  express  j  or 
instead  of  the  wooden  lid  and  upright  tube,, ' 
he  proposed  a  tea  kettle,  (without  its  lid  or1 
handle,}  to  be  turned  bottom  upwards,  overv 
the  mouth  of  the  pot,  by  way  of  still  head, 
and  a  wooden  tube  leading  from  the  spout  to  • 
a  gun-barrel  passing  through  a  cask  of  water, 
the  whole  luted  with  equal  parts  of  chalk ; 
and  meal  moistened  with  salt  water. 

With  this  apparatus,  of  a  pot,  tea-kettle, ' 
and  gun-barrel,  the  Dolphin,  a  twenty-gun; f 
ship,  in  her  voyage  round  the  world  in  I'rW, 
from  fifty-six  gallons  of  sea  water,  and  with 
nine  pounds  of  wood,  and  si xty»-nine  pounds  * 
of  pit  coal,  made  forty- two  gallons  of  good 
fresh  water  at  the  rate  of  eight  gallons  an 
hour.    The  Dorsetshire,  in  her  passage  frem  • 
Gibraltar  to  Mahon,  rn  1769,  made  nineteen^ 
quarts  of  pure  water  in  four  hours  with  ten  '• 
pounds  of  wood.    And  the  Slambal,  in  1773*, 
between  Bombay  and  Bengal,  with  a  hand* ' 
pump,  gnu-barrel,  and  a  pot,  of  six  gallons 
of  sea  water  made  ten  quarts  of  fresh  water 
in  three  hoars1. 

In  1771,  Dr.  Irvine  pnttfng  together  ltad"9 
idea  of  distilling  without  a  mixture*  Chap- 
man's still,  and.  Dr.  Franklin's-  method  of 
cootis*  by  e*aperatie»,  obtained  a  premium 
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mlf  A090/J  torn  the  British  Parliament. .  He 
vet  fait  tube  constantly  with,  a  mop  instead 
a/  passing  Jt  through  a  cask  of  water:  he 
enlarged  its  bore  also,  in  order  to  give  a 
4$er  passage  to  the  vapour,  and  thereby  in- 
o/ease  its  quantity  by  lessening  the  resistance 
nf pressure  on  the  evaporating  surface :  this 
Jastimprevemeut  was  his  own,  and  it  doubt- 
less contributed  to  the  success  of  his  models; 
and  we  way  suppose  the  enlargement  of  the 
tube  to  be  useful  to  that  point  at  which  the 
central  parts  of  the  vapour,  passing  through 
it,  would  begin  to  escape  condensation.  Lord 
Mulgrave  used  his  method  in  his  voyage 
towards  the  North  Pole,  1773,  making  from 
thirty-four  to  forty  gallons  of  fresh  water  a 
day,  without  any  great  addition  of  fuel,  as 
lie  says. 

M.  de  Bougainville  in  his  voyage  round 
the  world,  used  very  successfully  a  still  which 
had  been  contrived  in  1763,  by  Poyssonier, 
so  as  to  guard  against  the  water  being  thrown 
over  from  the  boiler  into  the  pipe,  by  the 
agitation  of  the  ship.  In  this,  one  singula- 
rity was,  that  the  furnace  or  fire-box  was  in 
the  middle  of  the  boiler,  so  that  the  water 
surrounded  it  in  contact.  This  still,  however, 
was  expensive,  and  occupied  much  room. 

Such  were  the  advances  already  made  in 
the  art  of  obtaining  fresh  from  salt  water, 

'__  when  Mr.  Isaacks,  the  petitioner,  suggested 

"  his  discovery. 

As  the  merit  of  this  could  be  ascertained  by 
experiment  only,  the  Secretary  of  State  asked 

-  the  favour  of  Mr.  Rittenhouse*  president  of 
the  American  Philosophical  Society,  of  Dr. 
Wistar,  Professor  of  Chemistry  in  the  Col- 
lege of  Philadelphia,  and  Dr.  Hutchinson, 
Professor  of  <  hemistry  in  the  University  of 
Pennsylvania,  to  be  present  at  t  he  experiments. 
Mr,  Isaacks  fixed  the  pot  of  a  small  iron 
cabouse.  with  a  tin  cap,  and  straight  tube 
of  tin,  passing  obliquely  through  a  cask  of 
cold  water;  he  made  use  of  a  mixture,  the 
composition  of  which  he  did  not  explain,  and 

I   from  twenty-four  pints  of  sea  water,  taken 

?  up  about  three  miles  out  of  the  Capes  of 
Delaware  at  flood  tide,  he  distilled  twenty - 
twe  pints  of  fresh  water  in  four  hours,  with 

» .  twenty  pounds  of  seasoned  pine,  which  was 
*  little  wetted  by  having  lain  in  the  rain. 

In  a  second  experiment  on  the  21st  of 
J^areJi,,  performed  in  &  furnace  and  five 
gallon  still  at  the  college,  from  thiity-two 

,  piftts  oi  sea  water  he  drew  thirty-one  pints 
.ot  fresh  water .  in  seven  hours,  twenty-four 
minutes,  with  fifty-one  pounds  of  hickory, 
which  had  been  cut  about  six  months.    In 

\  order  to  decide  whether  Mr.  Isaacks'  mixture 
contributed  in  any  and  what  degree  to  the 
success  of  the  operation,  it  was  thought 
proper  to  repeat  his  experiment  under  the 
\  t  circumstances  exactly,  except  the 
-"*'—  of  the  mixture*    Accordingly,  on 


the  next  day,,  the  same  quantity  of  jssejfc  wal 

ifuftsi 


was  put  into  the  same  still,  the  same  1 . 
was  used,  and  fuel  from  the  same  parcel, 
yielded,  as  his  had  done,  thirty-one  pints'af 
fresh  water  in  eleven  minutes  more  of  time* 
and  with  ten  pounds  less  of  wood. 

On  the  24th  of  March,  Mr.  Isaacks  per- 
formed a  third  experiment.  For  this,  a  com- 
mon iron  pot  of  3&  gallons  was  fixed  in  brick 
work,  and  the  flue  from  the  hearth  wound 
once  round  the  pot  spirally,  and  then  passed 
off  up  a  chimney.  The  cape  was  of  tin, 
and  a  straight  tin  tube  of  about  two  inches 
diameter,  passing  obliquely  through  a  barrel 
of  water,  served  instead  of  a  worm.  "From 
sixteen  pints  of  sea  water  he  drew  off  fifteen 
pints  of  fresh  water,  in  two  hours  fifty-five 
minutes,  with  three  pounds  of  dry  hickory 
and  eight  pounds  of  seasoned  pine.  This 
experiment  was  also  repeated  the  next  day, 
with  the  same  apparatus  and  fuel,  from  the 
same  parcel,  but  without  the  mixture.  Six- 
teen pints  of  sea  water  yielded,  in  like  manner, 
fifteen  pints  of  fresh,  in  one  minute  more 
time,  and  with  half  a  pound  less  of  wood. 
On  the  whole,  it  was  evident  that  Mr. 
Isaacks*  mixture  produced  no  advantage 
either  in  the  process  or  result  of  the  distilla- 
tion. 

The  distilled  water,  in  all  these  instances, 
was  found  on  experiment  to  be  as  pure  as  the 
best  pump-water  of  the  city.  Its  taste,  in- 
deed, was  not  as  agreeable,  but  it  was  not 
such  as  to  produce  any  disgust.  In  fact,  we 
drink,  in  common  life,  in  many  places,  and 
under  many  circumstances,  and  almost  al- 
ways at  sea,  a  worst  tasted,  and,  probably,  a 
less  wholesome  water. 

The  obtaining  fresh  from  salt  water,  for 
ages,  was  considered  as  an  important  deside- 
ratum for  the  use  of  navigation.  The  pro- 
cess for  doing  this  by  simple  distillation  is 
so  efficacious,  the  erecting  an  extempore  still 
with  such  utensils  as  are  found  on  board  of 
every  ship,  is  so  practicable,  as  to  authorise 
the  assertion,  that  this  desideratum  js  satis- 
fied to  a  very  useful  degree.  But  though 
this  has  been  done  for  upwards  of  thirty 
years,  though  its  reality  has  been  established 
by  the  actual  experience  of  several  vessels 
which  have  had  recourse  to  it,  yet  neither  the 
fact  nor  the  process  is  known  to  the  mas£  of 
seamen,  to  whom  it  would  be  most  useful, 
and  for  whom  it  was  principally  w&njed. 
The  Secretary  of  State  is  therefore  of  ojfnion, 
that  since  the  subject  has  now  been  Drought 
under  observation,  it  should  be  matte  the  oc- 
casion of  disseminating  its  knowledge'  gene- 
rally and  effectually  among- the  seafaring 
citizens  of  the  United  States.  The  following 
is  one  of  the  many  methods  which  might  be 
proposed  for  doing  this*  Let  the  clearance 
for  every  vessel  sailing  from  the  ports  of(  the 
United  States  be  printed  on  a  paper!  .on.  the 
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j|4ck  whereof  shall  be  a  printed  account  of 
Ifche  essays  which  have  been  made  for  obtain- 
ing, fresh  from  salt  water,  mentioning  shortly 
those  which  have  been  unsuccessful,  and  more 
fully  those  which  have  succeeded  ;  describing 
the  methods  which  have  been  found  to  answer 
for  constructing  extempore  stills  of  such  im- 
plements as  are  generally  on  board  of  every 
vessel ;  with  a  recommendation  in  all  cases, 
where  they  shall  have  occasion  to  resort  to 


this  expedient  fiw<>bUiBiflg'W*tt^#^l&Ail 
the  result  of  their  trial  in  some  ga*e4t£tib 
their  return  to  the  United  3tal*H*f  \fr 
communicate  it  for  publication  to  tfe&tf&gfe 
of  the  Secretary  of  State,  in  order  that pt&^ife 
may,  by  their  success,  be  encotfi&ge$f>1go 
make  similar  trials,  and  be  berfefittttiKbyfttfr 
improvements  or  new  ideas  wlrfefc'Wfi^be^uV 
to  them  in  practice.       '  *'*'d.-tiitt>o  aesf 

TH.»Ji«¥**sT>wms 

•  •»  «*\  Ijntaeo 

.  \  •,:  liiL'OW  i*i 
WOODHODSE'S    «'  SUBSTITUTE  FOR  CANAL  LOCKS."— (See  p.  &i«)    v,£r^uU. 

n 


...     Sir,— Mr.  Wood  house,  in  the  construc- 
tion of  this  machine,  aVailed  himself  of 
the  important  principle  in  hydrostatics, 
'  that  a  vessel  in  water,  or  any  other  fluid, 
displaces  a  mass  equal  to  itself  in  weight; 
and  that  in  the  ease  of  a  suspended  body, 
whatever    its  weight    or  magnitude,  if 
.counterpoised  by  an  equal  weight  con- 
nected with  it  by  a  chain;  &c.  over  a  pul- 
ley, a  very  small  additional   power,  if 
.,  applied  on  one  side,  will  be  sufficient  to 
x    raise. or  depress  the  other. 
\        The  machine,  adapted  to  a  twelve  feet 
lift,  was  erected  some  years  since  atTar- 
.  xlebigg  in   Worcestershire,  and    was   in 
^;,v«ty  successful  operation  there  for  seve- 
V  ral  weeks,    it  consisted  of  a  vessel  called 
a1  conductor,  large  enough  to  hold  a  nar. 
-•',  row  boat,  and  to  allow  her  to  swim  in 
T*    and  out  freely,  built  with  three-inch  deal 
'    planking,  and  caulked  like  a  boat,  with 
"L"  screw-pins  through  the  gunnel  and  bot- 
^c^um,  to  save  room ;  this  vessel,  whith  the 
j^yater  in  it,  weighed  64  tons,  and  was 
-Do^WD^rpoised  by  8  weights  of  8  tons 
-  ?«eacjfch;t  A  brick  wall  of  eight  feet  thick, 
:  r-  hough  enough   to  allow  for  the  12  feet 
j  (.lift,  was  built  close  by  the  side  of  the 
.<>•/  loukwJiich  contained  the  conductor,  and 
-eight  interstices  were  left  in  it  of  6  or  7 
•'  ieet  in  depth,  sufficient  to  allow  eight 
yd:  <&st4ttra  wheels,  each  of  36  feet  circum- 


ference, to  revolve  freely  there  in  vertical 
planes,  the  pivots  of  these  wheels  work- 
ing in. sockets  bedded  in  cast-iron  op  the 
top  of  the  wall.  The  eight  counterpoise 
weights  were  connected  with  ihec^-iuL^c- 
tor  by  means  of  chains  and  iron:  rod*, 
goiog  round  .  the  peripheries  o£  -the 
wheel.  These  weights  were  composed  *of 
solid  masonry,  and  were  kept,  on- ascend- 
ing, in  the  same  planes  by  guide-posts, 
one  on  each  side;  and,  in  descending, 
they  passed  into  well-holes,  similar  to 
the  paddle-pits  at  common  locks. ' 

Suppose  ABC  Da  longitudinal  section 
of  the  lock  in  which  the  conductor  lijQves ; 
the  levels  of  water  in  the  canal,  at  the 
summit  and  below  the  lift  being4co<Metl  by 
the  horizontal  doited  lines;  the  conductor 
is  shown  in  the  upper  level  at  A.l&aA, 
and  similarly  at  the  lower  level ;  the*  wall 
with  the  eight  wheels,  Ice  be4»$  also 
shown  in  section;  the  lines 0<^'&*4*are 
the  chains  round  the  wheels,  fttrfteo^d  to 
the  conductor  on  tins  side,  aVrdf&^the 
weights  on  the  other  side  of' the  ^all. 
The  communication  between  the  conduc- 
tor and  the  two  levels  of  the .  canal  is 
made  by  a  sluice  at  each  end  of  the  lock 
to  draw  up  like  a  paddle  or  flood-g^te ; 
there  is  also  a  similar  sluice  at  eaeh  end  of 
the  conductor.  In  each  of  the  canal  sluices 
there  is  a  small  paddle*  as  e  and/^to  be 
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fawn  op  by  hand :— +f  the  conductor  it 

at  the  lower  level,  the  paddle  e  is  drawn 
tip,  and  the  water  enters  the  space  eg  be* 
tween  the  two  sluices,  and  sets  them 
floating,  so  that  they  can  both  be  drawn 
u^p  with  ease,  by  a  small  force  as  applied 
to,  a  windlass,  to  raise  them,  and  then  a 
boat  may  enter  the  conductor;  and  when 
it  4ee*  'bit*  it  displaces,  or  sends  out 
of  that  vessel,  its  own  weight  of  water. 
The  sluices  at  g  and  e  must  then  be 
dropped,  apd  the  conductor  being  now 
on  a  balance  with  the  weights  behind 
the  wall,  the  strength  of  two  men  will  be 
found  amply  sufficient  to  raise  it  to  the 
upper  level,  which  being  done,  the  small 
paddle/ is  drawn  op  to  set  the  two  up- 
per sluices  floating  in  the  same  manner 
as  described  for  the  two  lower  ones ;  the 
upper  sluices  are  then  drawn  np  as  be- 
fore, and  the  boat  may  be  passed  out. 
The  loss  of  water  with  this  arrangement 
is  only  that  contained  between  either  pair 
of  the  sluices. 

The  time  of  getting  a  beat  up  or  down 
with  this  lift  was  about  five  minutes,  and 
the  motion  of  the  conductor,  when  in 
order,  is  described  as  having  been  so  per. 
feet,  that  the  surface  of  water  in  it  was 
often  unruffled  during  the  whole  ascent 
smd  descent.  There  are  several  parties* 
tare  wanting  to  render  the  above  descrip- 
tion complete,  but  1  have  not  been  able 
to  obtain  them  at  present,  and  can  only 
add,  that  the  machine  having  been  in- 
jured by  lightning  soon  after  it  was  pot 
up,  was  wet  repaired  afterwards  ;  indeed, 
it  has  now  been  quite  out  of  use  for  se- 
veral years,  and  1  cannot  learn  that  the 
principle  has  been  elsewhere  applied  ;  it 
being  found,  ft  suppose,  too  complex  for 
general  use,  and  that  the  expense  of  its 
construction  and  repair  would  be  such, 
in  meet  cases,  at  to  outweigh  the  dis- 
advantage of  an  occasional  scarcity  of 
water.  Whatever  may  have  been  the 
cause  of  its*  rejection,  however,  much 
credit  is  unquestionably  due  to  its  ori- 
ginator foe  bis  ingenuity,  ae  displayed  in 
•hit  invention,  and  for  his  perseverance 
afterwards  in  bringing  it  so  nearly  to  a 
successful  practical  issue. 

1  am,  Sir,  yours,  &c. 

Jos.  Gilbert. 
Welford,  If  ny  IS,  1*35. 

P.  S.— Since  writing  the  above,  I  have 
made  further  inquiries  to  ascertain  the 
mode  of  fixing  the  chains  to  the  con- 
ductor* art  thepreeiee  method  adopted 


*■■  won  «*!•*««*. 


in  applying  the  power  el  two  men  t» 
move  the  conductor  and  sluices;  Hut 
have  been  unable  to  obtain  any  satisfae* 
factory  information  on  these  points.  £ 
think  it  probable,  however,  that  the  con- 
ductor was  suspended  by  the  chains  lilt 
a  scale,  and  that  it  was  put  in  motion* 
together,  with  the  sluices  by  means,  of 
racks  and  a  series,  of  pinions  en  the.  same, 
iron  axis,  with  a  windlass  at  each  end. 
The  loss  of  water  for  each  boat  amounted 
to  a  few  gallons  only  \  and  the  estimated 
cost  of  the  machine  somewhat  exceeded 
1,0001. —J.  G. 

THIS   SMOKE   NUISANC*. 

Sir, — Having  recently  passed  through 
the  manufacturing  districts*  the  horrible 
nuisance  from  smoke  was  forced  upon 
my  consideration ;  and  to  get  rid  of  it 
appeared  more,  than  ever  a  desideratum. 
I  have  thought,-«-bujt  whether  it  can  be 
accomplished  or  not,  perhaps  repeated 
experiments  alone*  can  prove — that  it  is 
possible  to  pamp  out  the  air,  soot,  and 
smoke,  from  a  furnace,  and  convey  it 
into  a  drain  or  sewery  when  the  soot  and 
smoke  may  be  separated  from  the  air  and 
mixed  with  water,  and  thaa  converted 
in**  manure.  Your  oeweapon^ent,  .Mr* 
Alfred  T.  J*.  Martin,  »  hia  Hpfasmfo 
Blast-Wheel,  baa  furnished  me  wit** 
him,  and  I  therefore  nab  him,  wheahe* 
his  machine  could  not  be  employed  as, 
advantageously  in  drawing  air  through;  a.< 
furnace  as  in  blowing  air  into  one? 

We  all  know  that  in  a  soom  where  there 
is  a  fire  in  cold  weather*  (fee  ceid  air 
rushes  through  the  key-hole  of  thwdeor 
and  every  crevice  with  violence;  andv  -, 
consequently,  it  i»  thought,  if  tliQ'feel 
chamber  of  a  furnace  were  e*h*utte<|  «£ 
its-  air,  fresh  air  would  Tueh  thfongli  aev 
aperture,  or  many  apertures,  if  found 
more  desirable  in  various  peeiiioae,  with 
as  great  velocity  as  can  be  forced  in  b* 
beliews  or  other  means.  It  ie  supnoncdj 
that  it  oan  only  be  ascertained  hy»  expert* 
ment:— I.  What  power  will  be  required 
to  put  the  machine  in  motion  ?  And)  9t> 
What  quantity  of  watep  and  length  <e# 
drain  will  be  Decenary-  to  waeh  the  snaefcs* 
and  soot  out  of  the  air  fton  a  furnace* 
consuming  a  given  quantity  of  fuelf    • 

ft  wilt  be  perceived,  that  if  machine* 
of  this  kind  could  be  made  available  for- 
furnaces-,  they  would  also  be  applicable* 
te*  prfrat*  dweDnge  end  #Ufes>  a*d  £ 
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mied  Hot  tell  you  that  I  should  be  glad 
te*  See  every  tall  boy  and  ohimney-pot 
killed  with  the  dust.  This  is  a  fin* 
field  for  our  Architectural  Society  and 
Associations,  for  no  city  or  building  can 
too  made  truly  ornamental  if  ihey  are  to 
be  surmounted  or  surrounded  by  sueh 
ridiculous  contrivances.  How  any  per- 
sen,  catling  himself  an  architect,  can 
honourably  encourage  the  erection  of 
snob  things,  I  am  at  a  loss  to  conceive. 
Will  any  one  be  admitted  as  a  member 
of  either  of  the  Associations  for  the  im- 
provement of  architecture  who  directs 
the  erection  of  cowls  and  tallboys? 
I  am,  Sir, 
Your,  obedient  servant, 

*1»  ionwmMtrwt,  llih  July,  1834. 


gKtf-^CTipe    UACHIgEftY. 

8ivx— You  very  kindly  inserted  in  yew 
useful  m»ganine  my  letter  en  this  sub* 
ject  about  eighteen  months  age — will  yen 
allow  me  to  trespass  a  Httle  further  on 
your  kindness,  by  requesting  an  early 
place  for  the  following  ? 

The  possibility  of  making  a  perpetual 
motion,  or  machinery1  to  generate  the 
power  it  works  with,  is  affected  to  be 
treated  as  an  *  idle  chimera  "  equally 
vein  and  opposed  to  the  well-established 
.  taws  of  nature  and  mechanics ;  but  in 
sptte  of  this,  perpetual-motion-seehers 
are  more  numerous  than  any  superficial 
observer  may  imagine.  Having  already 
made  an  avowal  of  my  confidence  of  the 
practicability  of  making  self-acting  ma- 
chinery, 1  have  had  occasion  to  hear 
meeh  said  on  the  subject : — many,  with 
whom  I  have  conversed,  after  quoting 
what  this  or  that  learned  gentleman  has 
said  on  the  impossibility  of  the  thing, 
have  taken  •*  heart  of  grace"  from  hear- 
ing me  still  profess  my  confidence  in  my 
plans,  and  at  length  acknowledged,  that 
they  (themselves)-  turned  their  attention 
V>  it  at  one  time,  and  believed  they  could 
lay:  down  plans  by  which  self-acting 
machinery  could  be  made  to  do  such  and 
such  particular  work!  One  person,  after 
u  beating  about  the  bush  "  as  above,  al- 
}edged  that  be  could  "make  a.  wheel 
which  would  be  able  to  turn  a  gnmstane  !v 
Tiros  you  see,  sir,  perpetual-motion- 
seeiftft  abound ;  an4  though,  they  pjetea4 
to  laugh  at  the  idea?  yet  sore*  they  secretly 


m 

labouring  to  eatcWWlfat  f$  it  Bisno* 
Wilkins  calls  it  ?  —  the  «*  chaste  wan* 
ton." 

1  believe  most  of  the  engineers  of  the 
present  day  have  been  perpetual-motion- 
seekers;  bnt  disappointed  by  repeated 
failures,  have  given  up  the  thing  as  a7 
false  deluding  chimera  unworthy  of  their 
study :— 'though  I  have  heard  it  said 
(whether  true  or  false  I  know  not— nettnefr 
is  there  any  offence  meant)  that  Mr;* 
Hancock,  of  steam-carriage  celebrity,  re- 
marked once,  that  w  if  he  hadjan  huni 
dred  seas,  he  would  Hke  them  alt  ty 
study  perpetualv  motion ;  for  if  it  had  nn 
other  beneficial  effect,  it  would  male 
them  familiar  with  the  various  modes  of 
connecting  the  working  parts  of  ma- 
chinery.** 

But  I  am  so  engrossed  with  the  aptjlt 
of  comment,  that  1  had  almost  forgot  to 
say  a  few  words  for  myself,  and  to  e$* 
plain  my  reasons  for  sending  this  paper, 
Since  writing  my  last  notice  on  this  sub- 
ject, I  have  become  more  and  more  con- 
vinced of  the  correctness  oT  my  views, 
and  have  so  far  improved  on  them,  that  I 
am  enabled  to  aver  that  I  can  give  suffi- 
cient directions  for  making  self-acting 
machinery,  to  work  either  by  condensa- 
tion or  rarefaction  of  air — by  the  gravi. 
vating  force  of  water — by  mercury — by 
the  self-adjusting  gravity  of  dead  weights 
— and  by  the  pressure  of  inanimate  mat- 
ter oil  a  solid.  A  vaunt,  apophasis  I  Here 
is  the  syllabus— the  scantling,  as  the 
Marquis  of  Worcester  calls  it — but  loofc 
not  so  grave,  gentle  reader,  there  is  not  a 
*  Century*  of  them. 

First.  To  make  a  water-wheel  (either 
overshot,  breast,  or  undershot,  it  is  alike 
immaterial)  which,  when  once  put  hi 
proper  trim,  and  Axed  in  a  sufficient  pool 
or  reservoir  of  water,  shall  work  Itself,  to- 
gether with  any  kind  of  machinery  at- 
tached to  it,  vvithm  the  limits  of  its 
power  1  The  accidental  waste  of  genera* 
tive  power  (if  I  may  so  term  the  waterl: 
by  the  atmospheric  evaporation,  &c,  may 
be  sufficiently  supplied  once  a  week  by  a 
hand-pump  or  a  water-cart.  For  your* 
information,  reader,  I  beg  to  state,  that 
it  is  not  the  gimcrank  concern  which  oc- 
cupies the  *  front  seat "  of  one  of  the, 
early  volumes  of  this  work,  nor  is  it  any; 
thing  akin  tohhn. 

Secondly^  Four  different  effective  ways; 
of  placing  the  self-adjusting  weights. 
Nov  5#  ef  the  Marquis**  scantling,  suf- 
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ifciently  powerful  to  drive  clocks,  coffee- 
wills,  &c.!    • 

.  Thirdly.  A  self-acting  wheel,  the 
weight*  of  which  are  continually  on  the 
descending  side,  and  never  on  the  as- 
cending:— however  incredible  it. may  ap- 
pear, though  the  wheel  constantly  goes 
round,  yet  no  sooner  do  the  weights  reach 
the  point  of  gravity  at  the  bottom,  then 
<y0U  see  them  coming  down  the  same  side 
'again J 

^.  Fourthly.  A  carriage,  which  being 
placed  on  common  or  rail-roads — pre- 
MX£$  no  otherwise  than  such  roads  are 
fox  other  carriages — (though  I  should 
jpcefer  a  railway)-— yet  its  own  weight  on 
this  firm  way,  shall  be  the primum  mobile 
pf  continued  motion,  liable  to  be  varied 
in  point  of  speed,  turned  or  stopped  at 
the  pleasure  of  the  guidesman— not  like 
Mynheer  Von  Wodenblock's  perpetuum 
habile-- -uncontrollable  1  Shall  1  say  fur- 
ther?  The  powers  of  locomotion  are 
increased  by  the  weight  of  the  carriage. 
.  Fifthly.  A  fixed  engine  on  nearly  the 
same  principle :  for  any  purpose  to  which 
steam  is  applied  as  a  first  mover, — as 
powerful,  more  economic,  and  void  of 
danger ! 

And  lastly.  The  reader  must  under- 
stand that  I  have  not  made  any  of  the 

.  above  machines;  not  that  I  suppose  there 
would  be  any  great  difficulties  in  the 
way,  further  than  such  as  are  incidental 
in  first ;  model  -making,  as  is  cleverly  ex- 
plained in  Babbage's  "  Economy  of  Arts 
and  Manufactures;"  but  simply  because 
I  have  not  the  means. 

Speaking  of  Mr.  Bahbage,  reminds  me 
of  his  Calculating  Machine,  which,  1  be- 
lieve, government  is  now,  and  has  been 
for  the  last  fifteen  years,  endeavouring  to 
bring  to  perfection.    Can  any  of  your 

.  intelligent  readers  inform  me,  whether  it 

•-.would  be  possible  to  bring  my  machine 
under  the  notice  of  government? — al- 
ways bearing  in  mind,  that  if  I  have  not 
the  pecuniary  means  of  trying  the  en- 
gines myself,  J  cannot,  of  course,  have 
i,t  to  fee  counsellors,  lawyers,  and  the 

'.  numerous  et  ceteras  connected  directly 
and  indirectly  with  the  national  govern- 

-.  inent. 

.  .  To  be  sure  there  is  a  wide  difference 
between  a  scientific  person  like  Mr.  Bab- 
bage  and  an  obscure  individual  such  as  I 
am;  but  Sir  Isaac  Newton,  it  is  said, 
hinted  something  about  a.  fool  when  he 

-failed  of  discovering  the  perpetual  mo- 
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tion.  How  far  I  nfay  tally  *tffc*tl* 
learned  astronomer's  ideas  of  «me  I  1*6* 
not,  but  certainly  I  have  no  ambition  lb 
contend  for  the  title.  Though  the  vetera* 
mathematician  did  not  express  himself 
in  the  self-sufficient  style  of  some  of  otfr 
ci-devant  perpetual«motion-seekefs  after 
they  had  failed,  (  Phoo !  it's  all  fudge; 
there  is  no  such  thing.  Hav'n't  1  tried 
it  all  ways  P  yet  I  must  say,  it  was  rather 
ungenerous  of  him  to  place  a  disgrace- 
ful bar  in  the  way  of  the  successful 
student.  I  am  not  unaware,  however, 
that  many  people  consider  me  a  down- 
right ninny,  for  coming  forward  as  I  havfe 
done  in  a  plain,  open,  deeisive  manner ; 
but  how  far  I  may  really  merit  the  epithet, 
remains  eventually  to  be  proved.  If, 
after  setting  up  my  name  as  a  target  for 
the  arrows  of  criticism  to  be  pointed  at, 
it  is  clearly  demonstrated  that  I  am  in 
error — then,  indeed,  1  cannot  but  ac- 
knowledge the  term  will  be  very  justly 
applied ; — however,  it  may  suffice  at  pre- 
sent when  I  say,  "  I  do  not  fear  the  re- 
sult!" 

If  there  is  no  probability  of  govern- 
ment appointing  a  committee*  or  aiu/stl- 
gineer,  to  investigate  the  merits  of  the 
thing,  is  there  not  a  chance  of  procuring 
some  assistance  from  the  Lords  of  the 
Admiralty,  to  whom  (if  my  sehemeftjSMP* 
ceed)  they  will  be  of  great  importance,  ? 
Or  would  it  not  merit  the  attention  of  *qy 
railway  company,  especially  that  of  the 
London  and  Birmingham,  where  there 
are  so  many  tunnels  ?  * 

As  I  am  a  young  man,  and  ignorant*! 
the  proper  method  in  which  f  ought  Jo 
proceed,  as  regards  the  furthering  rijjy 
views  in  this  way,  1  should  feel  oWigod 
to  any  of  your  well-informed  correspond- 
ents who  will  favour  me  with  tj^tir 
advice  on  the  subject.  ,  2£w 

I  remain,  Sir,        ....-» 
Yours  very  respect felHy 

W.  PsARseeu.' 

AIRY  OK   GRAVITATION.         ^ 

This  respectable  seven-shilling  vetum* 
is  an  offset  from  the  Penny  C^rcfo^Ka. 
Professor  Airy,  it  appears,  had  writterlit 
as  an  article  for  that  verv  expensive  y<jh% 

*  Gravitation ;  au  Elementary5  Ejipfau^o^of 
the  Principal  Perturbation*  of  Ufe  &oMr>(Sy1ii#n. 
By  6.  B.  Airy,  A.M.,  late  Fellow  of  4tim«y -Col- 
lege, Cambridge,  and  Plumian  Jfrofeetorofr  Astro- 
nomy in  the  University  of  CamtaMJf*.  1  U>«4«P  '> 
C.  JLttignt.  1834.  8T0.  pp.  SM. 
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^altme,  probably,  when  there  was  still 
mm  intention  of  keeping  it  within  the 
JjmttB  originally  assigned.*   Seeing,  bow- 
ser, that,  at  its  present  rate  of  progres- 
4ipn,  the  letter  G  would  not  be  arrived  at 
4or  these  ten  years,  at  least,  the  learned 
^Professor  has  sent  forth  the  paper  pre- 
pared.for  a  penoy  pamphlet,  in  the  shape 
&(>  a    goodly    cloth-hound   octavo !     A 
arrange  metamorphosis,  but  not  so  unac- 
countable as  may  at  first  sight  appear. 
it  would  have  been   too  trying  to  the 
patience  to  have  kept  the  treatise  in  petto 
for  the  benefit  of  the  next  generation  (as 
k  must  have  been,  according  to  the  au- 
thor's orst  intention):  and,  if  the  quan- 
.lily  .and  quality  of  its  matter  fitted  it  to 
*fiake  itsappearancein  a  handsome  sepa- 
rate-tome,  why  not  send  it  forth  in  that 
shape  at  once,  and  let  the  reading  world 
of  the  present  day  reap  the  benefit  of  the 
-Professors  labours?    Besides  this,   our 
.tjithor  has  another,  and  a  very  excellent 
reason,  for  the  mode  of  procedure  he  has 
-adopted,  which  he  could  not  have  fore- 
seen when  he  commenced  his  task.     His 
explanation  of  this  reason  is  well  deserv- 
-  wag  of  attention,  as  coming  from  a  dis- 
tinguished Professor  of  our  great  mathe- 
^.matical  University : — 
i>.<  •«  ?fhe  treatise  was  originally  designed  far 
;  a  class  of  readers  who  might  be  supposed  to 
:  possess  a  moderate  acquaintance  with  the 
^phenomena  and  the  terms  of   astronomy; 
:  geometrical  notions  sufficient  to  enable  them 
to ;  understand  simple  inferences  from  dia- 
grams ;  two  or  three  terms  of  algebra  as  ap- 
'.plieg  to  numbers;  but  none  of  that  elevated 
r  science,  which  has  always  been  used  in  the 
investigation  of  these  subjects,  and  without 
"which  scarcely  an  attempt  has  been  made  to 
'  explain  them.     I  proposed  to  myself,  there- 
"  fore,  this  general  design — to  explain  the  eer- 
Ktaft>atioffs  of  the  solar  system,  as  far  as  I 
was  able,  without  introducing  an  algebraic 
symbol. 

"  It  will  readily  be  believed  that,  after 
thus  denying  myself  the  use  of  the  most 
powerful  engine  of  mathematics,  I  did  not  ex- 
pect to  proceed  very  far.     In  my  progress, 
however,  I  was  surprised  to"  find,   that  a 
*$C»er*i  explanation,  perfectly  satisfactory, 
.^jjfcjkght  be  offered  for  almost  every  inequality 
:, recognised  as  sensible,  in  works  on  physical 
^tronoroy.    I  now  began  to  conceive  it  pos- 
sible that  the  work,  without  in  the  smallest 
Z  degree  departing  from  the  original  plan,  or 
■giving  up  the  original  object,  might  also  be 

,;  'j   ,,i,  , . 

<-'■<■  *  Bjfgtit  volumes.   The  fourth  is  now  publishing, 
-  %M  toot  one-foartb  of  tbo  Utter  B  hai  been  got 
through  I 


W 

found  useful  to  a  body  of  students,  fiurnishcjjL 
.with  considerable  mathematical  powers,  ana. 
in  the  habit  of  applying  them  to  the  explana- 
tion of  difficult  physical  problems.  .'With, 
this  idea,  the  treatise  is  now  printed  in  at 
separate  fqrm."—?*  vi. 

it  may  well  he  suspected  that  the  same 
discovery  of  the  power  of  simplicity1' 
might  be  made  in  some  other  science^ 
besides  astronomy; — and  the  sooner-  ri'h' 
made  the  better.  Complexity  is  a  thftrg 
to  be  avoided  in  education  as  well  as  in 
machinery— the  fewer  the  wheels, 'the 
more  perfect  the  mnchine ;  and  the  same 
with  science,  or  with  elementary  science 
at  least.  Sir  Thomas  Lombe's  silk-jmH» 
with  its  17,000  wheels,  might  excite, 
more  admiration  in  a  gaping  clown  than 
a  power-loom  of  the  present  day :  but  it 
Could  not  stand  the  comparison  a  single' 
moment  in  the  eyes  of  any  one  qualified 
to  pronounce  a  judgment. 

How  far  the  Professor  has  succeeded 
in  his  laudable  object  we  can  hardly  take 
upon  ourselves  to  determine;  and  we  are 
sorry  that  our  limits  forbid  us  to  give  a 
specimen  of  his  labours  sufficiently  ex- 
tensive to  enable  our  readers  to  draw 
their  own  conclusions  on  the  matter.  It 
would  be  useless  to  qu.ote  from  that  part 
relating  to  the  very  first  lines  of  the 
science,  by  way  of  affording  a  notion  of 
our  author's  mode  of  simplifying  its  ab- 
struser  portions;  and  one  of  the  more 
advanced  chapters  (it  would  he  unfair  to 
give  less)  would  occupy  more  space  than 
could  well  be  spared  for  its  admission  to 
our  pages.  We  must  rest  content,  there- 
fore, with  copying  from  the  Preface  a  few 
excellent  remarks  on  the  great  value  of  a 
recurrence  to  the  elements  of  a  science, 
even  on  the  part  of  those  who  have  made 
the  highest  advances  in  its  highest 
branches.  Professor  Airy  is  (with  per- 
haps a  single  exception)  the  most  emi- 
nent English  astronomer  of  his  day ;  yet 
what  is  his  experience  on  this  subject? 

"  The  exercise  of  the  mind  in  understand- 
ing a  series  of  propositions,  where  the  best 
■conclusion  is  geometrically  in  .close  connex- 
ion with  the  first  cause,  is  very  different 
from  that  which  it  receives  from  putting  in 
play  the  long  train  of  machinery  in  a  pro- 
found analytical  process.  The/  degrees  of 
conviction  in  the  two  cases  areyery  different. 
It  is  £nown  to  every  one  jsh6  has  been  en- 
gaged in  the  instruction  of  students  in  the 
Universities,  that  the  results  of  the  differential 
caUralus  are  received  by  many  rather  with 
the  doubts  of  imperfect  faith;  th*11  with  the. 
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ef  rattonal  eottvlcttoti.  Nor  Is 
tfcii  to  be  tendered  at;  a  clear  understand- • 
fug  of  many  difficult  steps,  a  distinct  per- 
ception that  every  connexion  of  these  steps  is 
correct,  and  a  general  comprehension  of  the 
relations  of  the  whole  series  of  steps,  are 
accessary  for  a  complete  confidence.  An  im- 
eettal  combination  of  talents,  attainments, 
and  labour,  must  be  required,  to  appreciate 
clearly  the  evidence  for  a  result  of  deep  ana- 
lysis. I  am  not  unwilling  to  avow,  that  the 
irmpte  considerations  which  have  been  forced 
upon  me  in  the  composition  of  this  treatise, 
have,  in  several  instances,  contributed  much 
to  clear  up  my  view  of  points  which  before 
#ei*e  obscure,  and  almost  doubtful.  To  the 
greater  number  of  students,  therefore,  I  con* 
«eive  a  popular  geometrical  explanation  is 

more  useful  than  an  algebraic  investigation* 

•        •«••• 

The  advanced  student,  who  exults  in  the  pro- 
gress which  the  modern  calculus  enables  him 
to  make  in  the  lunar  or  planetary  theories, 
perhaps  hardly  reflects  now  much  of  the 
power  of  understanding  his  conclusions  has 
Been  derived  from  Newton's  general  explana* 
tions."— P.  vii. 

There  is  much  in  this  that  well  de- 
serves the  attentive  consideration  of  many, 
if  not  all,  of  our  Mechanics'  Institutions. 
It  is  to  be  feared  that  far  too  little  regard 
is  paid  in  that  quarter  to  the  great  1m* 
portance  of  cultivating  the  root  of  the 
tree  of  knowledge.  In  other  words,  too 
much  indifference  is  displayed  in  well, 
groan  ding1  the  members  in  the  rudiments 
of  the  various  sciences ;  and  too  great  an 
inclination  to  "  soar  to  the  skies' r  at 
once.  The  candid  confession  of  Pro- 
fessor Airy  may  have  some  effect  in  cor- 
recting this  unfortunate  tendency ;  for,  if 
&  return  to  the  elements  of  his  own  pecu- 
liar science  has  contributed  so  much  to 

*  clear  up  his  view  of  points  which  were 
before  obscure,"  how  beneficial  must  a 
Similar  process  be  to  the  rather  less 
profound  philosophers  of  a  Mechanics' 
Institute ! 

Whether  the  communication  has  been 
Accelerated  by  the  publication  of  this 
treatise,  we  know  not,  but  it  seems  the 
Professor  has  at  length  received  the  ap* 
yrintmeftt  of  Astronomer  Royal  (at  8001. 

*  year)  vacant  by  the  resignation  (?)  of 
Mr.  Pond. 

E   GURNEY  JOB. 


We  bare  beard  witi,  inexpressible  aeto* 
ttUfcment  that  the  Select  Committee  df 
the  House  of  Commons,  to  which  Mr. 
Ctoldswonhy  tiHimey's  claim  te  a  national 


reward  for  his  abortive  steam-etrHege 
speculations  was  referred,  have  reowww 
mended  thai  a  jrrant  should  be  made  to 
him  of  1 6,000/. ! ! !  The  Committee  must 
either  have  not  investigated  the  ease  as 
they  should  have  done,  or  they  have  been 
more  mindful  of  the  interests  of  the  pe* 
tttioner  than  of  those  of  the  public. 
Never  was  there  a  person  who  had  less 
claim  on  the  national  purse.  He  has 
had  already  from  private  individuals  for 
the  promotion  of  his  steam-carriage  pre* 
jedts,  more  thousands  than  he  can  show 
to  have  been  legitimately  expended  upon 
them;  and,  after  all,  he  has  left  lb* 
matter  of  steam-travelling  on  common 
roads  nearly  where  he  found  H.  None 
of  all  the  steam*oarriage-adventuren  of 
the  day  has  been  half  so  liberally  sop* 
ported  with  money,— none  of  them  all 
has  expended  to  much  money  to  ao  little 
purpose.  We  hope  the  Chancellor  of 
the  Exchequer  will  pause  before  he  gives 
the  assent  of  the  Crown  to  so  unmerited 
a  largess  j  if  he  will  bnt  look  well  Into 
the  case  and  judge  for  himself,  the  House 
of  Commons  may  yet  be  spared  the  dto 
grace,  of  throwing  mere  of  the  publfe 
means  away  upon  one  shallow  scheme*, 
than  would  suffice  to  bring  a  hundret 
really  useful  and  meritorious  inventions 
to  maturity. 

THE  TBAMBS  TOKNlfcX  JOB. 
Botaeof  Comment,  lOthJutp,  1SSS. 

The  order  of  the  day  for  the  Hook*  going  iato* 
Committee  of  Supply  baring  been  rend, 

Mr.  Walter  said,  that  he  had  to  call  the  atten- 
tion of  the  House  lo  a  matter  which  involved  one 
of  the  most  essential  of  its  privileges.  It  might 
perhaps  be  recollected  that  he  mentioned,  some 
time  ago,  the  rumour  of  an  advance  of  money  to 
a  certain  Company  called  the  Thames  Tunnel  Com- 
pany. The  suspicions  which  he  (Mr.  W.)  original!*; 
entertained  had  been  fully  verified ;  the  money  hat 
been  obtained  under  the  authority  of  the  House, 
but  absolutely  without  its  knowledge.  The  first  ap- 
plication made  to  the  Treasury  was  in  1828.  The 
Directors  stated  that  they  had  then  completed  nearly 
one-half  of  the  work  under  the  bed  of  the  river, 
but  that  the  work  was  stopped  for  want  of  fundq. 

iHear.)  The  Treasury  replied,  that  their  Lordship* 
Id  not  feel  that  they  would  be  justified  in  propos- 
ing to  Parliament  to  afford  assistance  to  enable  tk* 
Directors  to  complete  the  work.  —  (Hear.)  T 
Company  Again  applied  to  the  Treasury  for  ah}, 
March,  ISM,  and  were  again  refused.  In  OctoU 
1*81,  the  Directors  once  more  memorialised  lis 
Treasury :  they  again  said  that  nearly  half  the 
work  was  completed;  that  only  255.000/.  was 
wanted  to  finish  it ;  that  they  wert  authorised  h> 
the  Proprietors  to  apply  to  the  Commissioners  foV 
taming  Exchequer  Bills  in  aid  of  public  works  for 
that  sum,  and  to  give  such  securities  as  might  be 
required  on  the  property,  estate,  effects,  tolls,  ana 
revenue  of  the  Company  ;  an  condition,  hotoeper, 
that  the  Proprietors  should  not  be  ma4*-por$pn#Up 
Uubut  to  any  further  advance  for  c6tnptrt(ng  rfetg 
dertahing,  in  can  the  ejcpeme  of  the  sm^wim 
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€*c*fd  tUafyr^i  ettimate  /or  «uci  conyktUm.  • 
^Phe' Lords  oftae  Treasury  directed  that  the  parties 
ehnald  be  Informed  that  It  weald  be  premature  on 
the  fait  of  the  Lords  to  express  an  opinion  till  the 
Object  came  recommended  bjr  the  Commissioners 
Jar  the  loan  of  Exchequer  Bill*.  In  November, 
1232,  the  Directors  transmitted  a  new  memorial  to 
the  Treasury,  inclosing  a  bill,  prepared  by  their 
Solicitor,  to  be  presented  on  the  ensuing  Session, 
to  carte**  Ue  period  of  tbeir  powers,  and  intro- 
ducing; a  clause  giving  sufficient  authority  to  tbe 
Exchequer  Bill  Commmsionen  to  make  each  ad- 
vances as  tbe  nature  of  the  undertaking  might  re- 
Quite,  This  memorial  was  indorsed  "Thames 
Taonel  Company,  for  the  sanction  of  the  Crown  to 
mctoaee  in  the  Bill  authorising  the  loan  of  Excbe- 
enter  Bills  without  rwantriug  perennal  security  far 
fh*e*me."  Tbe  answer  to  this  mat  memorial  was, 
that  tbe  Company  were  at  liberty  to  introduce  the 
clause,  but  that  it  mast  be  so  framed  as  not  to 
commit  the  Exchequer  Loan  Commissioners,  or  the 
Treasury,  in  their  final  determination.  The  Bill 
introduced  into  PerttemetH,  to  which  he  referred 
at  the  outset,  passed  the  House  io  August,  1933, 
but  nothing  was  done  upon  It  till  July,  1834,  when 
*  new  memorial  was  sent  in,  praying  the  Treasury 
to  tend  a  warrant  to  the  Exchequer  Bill  Commis- 
sioners, authorising  them  to  issue  Exchequer  Bills, 
or  advance  money  to  the  memorialist?,  to  the.  ex- 
tent of  246,0*0/.  upon  the  security  mentioned  in  the 
aaid  Aet,to  be  repaid  with  interest,  out  of  the 
profits.  The  Lords  of  the  Treasury  hereupon  re- 
•nested  Urn  opinion  or  the  Commissioners  for  tbe 
Jean  of  ficebeqner  Bills,  ns  to  the  arrangements 
Which  shoved  be  thought  necessary,  in  case  their 
Lordships  should,  be  disposed  to  exercise  the  dis- 
cretion rested  in  them.  The  Commissioners,  fa 
reply,  advised  that  the  advance  should  b«  first  ap- 
plied in  completing  tbe  moat  hazardous  part  of  tbe 
Undertaking ;  tbey  recommended  that  the  money 
•hould  be  given  by  instalment',  and  tbe  progress 
of  the  works  watched  as  they  consumed  the  instal- 
ment* ;  but  the  Commissioners  were  wholly  silent 
M  to  any  investigation  into  the  nature  of  the  se- 
curities offered,  feeling  themselves,  no  doubt,  pro- 
eluded,  by  tbe  werding  of  the  Act,  from  instituting 
ouch  an  inquiry.  Tbe  final  minute  of  the  Treasury 
Is  dated  October  the  10th,  IBM.  wherein  the  Lords 
e>t  lent  authorised  an  issue  of  30,0001.  Buck  were 
the  proceedings  of  the  Treasury.  He  now  would 
•how  the  manner  in  which  the  positive  refusals  and 
protracted  reluctance  of  the  T<easury  nod  the  Ex- 
chequer Bill  Commissioners  to  part  with  any  money 
Upon  such  a  scueine  had  been  baffled  and  overcome 
Vy  the  unfortunate,  and  what  he  might  call  the 
Unconscious  intervention  of  Parliament.  A  very 
few  days  after  the  meeting  of  the  first  reformed 
•arliament— vli.,  on  the  l«ih  or  February,  1S33, 
4fee  first  step  was  taken;  and  ho  (Mr.  Walter) 
ttould  read  the  history  from  the  journals,  lor  be 
hod  no  information  except  from  that  source:— 
"  1833,  February  19,  Petition  of  the  Thames  Tun- 
nel Company,  praying  leave  to  bring  in  a  bill  to 
•mend,  extend  aim  enlarge  the  powers  and  pro* 
visions  of  the  former  Act,  and  to  enable  the  com* 
•any  to  raise  a  further  sum  of  money.  To  be  re- 
ferred to  a  Committee,  Mr.6ilion,dtc.,  and  to  have 
power  to  tend  for  persons,  papers,  and  records." 
"  March  22.  Mr.  Hawes  presented  a  Bill  to  am»nd 
the  Acta  relating  to  tbe  Thames  Tunnel  Company, 
and  to  extend  the  powers  thereby  given  for  raising 
money  Ur  toe  completion  of  the  said  tunnel.  And 
the  same  was  read  the  first  time."  ••  April  1.  A 
IWH  to  amend  tbe  Acts  relating  to  the  Thames  Tun- 
nel Company,  and  to  extend  the  powers  thereby 
liven  for  the  completion  of  the  said  tunnel,  was 
read' a  second  time  and  committed  to  Mr.  Hawes, 
&c."  *"M*y  tt.  The  Bill,  with  several  amend- 
ments. 1*  repotted,  and  the  report  ordered  to  lie  on 
rhe  tan!*.*  After  this  the  Bill  appeared  to  have 
been  "  hung  up  *  till  August,  With  what  view  he 
<Mr,  Wsilttr;  would  leave" the  House  to  judge  In 
.August,  however,  and  amidst  the  hurry  and  con- 


fusion of  •  oloaingaessKMiylhe  Bill  WfnAJheamsjjh. 
The  money  which  had  been  advanced,  ana  wbicjfjee 
had  no  doubt  was  lost,  was  not  of  so  much  conse- 
quence as  the  deviation  fiomtbe  established  law  of 
Parliament.  He  believed  it  to  he  tbe  ruse  of  ton 
House  that  money  should  not  be  granted  without  the 
leave  of  the  House ;  and  this  Bill,  authorising  toe 
payment  of  2T0«0O0J.,  had  been  got  through  totally 
without  the  knowledge  of  the  House,  under  the 
disguise  of  a  private  BUI.  To  talk  about  securttr 
wa«  ridiculous.  Tbe  parties  are  screened  from  lia- 
bility themselves,  and  the  country  was  told  tt  mfgtfe 
have  the  works,  which  would  ho  totally  unptiodmfr 
tive .  A  tunnel  might  be  made*  no  doubt,  1a  vertessa 
ways,  but  at  what  expense  ?  Nearly  200.000*.  baf 
been  already  wasted  ;  270,0001  more  was  asked  for 
by  the  Act  complained  of;  and  when  that  #ah 
•pent,  be  would  venture  to  say  that  another  *tn  0©or. 
would  then  be  found  necessary  for  its  completion* 
He  stated  this  on  ne  light  authority.  The  mono* 
already  given  was  totally  thrown  away,  unless  the 
House  were  content  to  vote  at  least  half  a  million 
more  for  this  project,  which  was  Carrying  on,  in 
more  senses  than  one,  in  the  dark,  respecting  Which 
the  Government  had  no  information  whatever,  e&*» 
•opt  such  as  it  derived  from  the  parties  receiving 
the  money,  and  who  had  been  misleading  the  pubn 
from  the  very  commencement  of  the  undertaking*. 
He  could  not  conceive  that  the  House  would  knowt 
Ingly  make  such  an  improvident  grant  of  the  public 
money.  Before  he  sat  down  be  would  read  a  com; 
munication  whieh  he  had  received  from  a  gentle* 
man  who  took  a  great  interest  in  tbe  building 
London-bridge,  and  who  firmly  believed  the  pro- 
posed tunnel  would  never  be  completed*  "  Thet 
had  not  yetgot,"  he  said,  '*  to  the  worst  part  of 
the  river.  Experience  obtained  in  building  the  new 
London  and  Bout hwark- bridges  had  proved  that  the 
soil  on  the  northern  side  of  the  river  is  springy, 
liable  to  auickaand,  and  in  every  respeet  more  dan- 
gerous and  difficult  to  work  than  the  southern  or 
Surrey  side,  on  which  the  work  has  been  code* 
menced.  To  insure  a  reasonable  prospect  of  sun- 
cess,  the  tunnel  ought  to  have  been  made  several 
feet  deeper.  Tbe  work  never  could  be  accomplished 
without  coffer-dams,  and  there  is  no  timber  long 
enough  to  make  the  piles  in  that  part  of  the  river. 
Timber  from  6ft  to  00  feet  long  migbt  be  obtained 
lit  for  that  purpose,  but  not  longer,  and  it  was  with 
the  greatest  difficulty  that  timber  of  a  sufficient 
length  was  obtained  for  the  cofferdams  at  New 
Lon  Jon-bridge.  A  Committee  to  examine  practi- 
cal engineers  would  be  very  desirable.  The  coffer- 
dams woald  cost  all  the  money  at  present  advanced, 
and  would  interrupt  the  passage  of  the  river,  if  net 
wholly  stop  it."  Another  individual  bad  informed 
him  that  when  the  water  broke  in,  there  were  only 
about  seven  feet  of  soil  between  the  tunnel  afld  the 
wash  of  the  river.  The  most  difficult  part  remains 
to  be  done.  The  channel  of  the  river  is  <n  the 
Middlesex  aid*.  The  tunnel  is,  therefore,  about  to 
approach  a  part  of  the  river  deeper  than  that  under 
which  it  fs  at  present*  and  therefore  with  less  sou 
to  cover  the  tunnel.  The  Hon.  Member  concluded 
by  moving— «•  For  a  copy  of  any  document  under 
the  authority  of  which  the  advance  of  tbe  sum  of 
80,000/.  had  been  made  to  the  Thames  Tunnel  Com- 
pany ;  and  for  copies  of  the  reports,  if  any,  bf 
professional  persons  made  before  the  money  «  ail 
advanced,  respecting  the  existing  state  of  the" Tart, 
nel,  the  estimated  cost  of  completing  the  same,  and 
tbe  probability  of  future  repay  mem." 

Mr.  ffawet  (one  of  the  Directors  of  the  ThfcroBi 
Tunnel  Company)  said,  that  the  Hon.  Member  was 
altogether  wrong  in  supposing  that  the  sums  re- 
ferred to  bad  been  advanced  on  the  authority  of 
any  Bill  framed  for  that  particular  purpose.  The 
facts  were  these :  a  sum  of  1,000,000/.  bad  been 
placed  at  the  disposal  of  the  Commissioners  to  be 
applied  to  the  carrying**  or  In  aidof public  workf. 
Of  that  1,000,0001*  30,0007.  had  been  advanced  on 
the  usual  terms,  and  under  the  sanction  «f  the 
Tnuury  {  he  was  thaiutorewtuqanted  hi  aaybsf 
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there  wm  not  the  softest  irregularity  m  alijr  par* 
of  the  rr*nHRction. 

The  Chancellor  of  the  Exchequer  fully  acknow- 
)edfeff*tlie'ii*tit  of  inquiry,  and  slioald  not  there- 
forO'Offcff  any  objection  to  the  production  of  the 
P*pejr?  Cftiled  for, 

Tl&fcrtrBHc  are  much  indebted  to  Mr.  Wal- 
ter fur  bringing  this  affair  under  the  notice  of 
Parliament.  We  may  now  be  pretty  certain 
that,  though  the  80,0Q0J.  oannot  be  got  back, 
there  wilt  he  no  more  of  the  public  money  thrown 
•way  upon  this  desperate  speculation.  Mr. 
Hawes(who,  besides  being  a  Director  of  the 
Tunnel  Company  is  rotated  by  marriage  to 
Mr.  Brunei),  pretends  that  the  30,0002.  was 
not  advanced  under  any  particular.  Act  of 
Parliament  in  favour  of  the  Company,  but 
by  the  Commissioners  for  the  Loan  of  Ex- 
chequer Bills  0$.  Public  Works,  in  virtue  of 
the  general  powers  vested  in  them.  It  may 
be  very  convenient  to  give  this  turn  to  the 
matter,  now  that  there  is  a  noise  made  about 
it ;  bat  we  suspect  the  Honourable  Gentle- 
man will  find  It  rather  difficult  to  make  good 
his  assertion.  That  an  Act  was  smuggled 
through  the  House  in  the  way  described  by 
Mr.  Walter,  authorising  the  Exchequer  Bill 
Commissioners  to  advance  247,000*.,  is  not 
denied.  Why,  then,  should  the  30,000/.  have 
been  advanced  under  the  general  powers 
vested  in  the  Commissioners,  rather  than 
under  this  special  Act  for  the  purpose  ?  Of 
what  use,  was  the  speoial  Act  if  it  was  not.  to 
be  acited-apon?  It  appears  to  us  perfectly 
clear,  from  Mr:  Walters  narrative,  that  both 
the  (Lords  of  the  Treasury  and  the  Exchequer 
BiH  Commissioners  supposed  that  they  were 
acting  under  the  authority  of  the  special  Act. 
We  must,  also,  take  the  liberty  of  reminding 
"4ur.  Hawes,  that  this  was  the  version  of  the 
matter  given  by  that  gentleman  himself  and 
his  brother  Directors,  at  the  /tme— though  now 
they  deem  it  more  advisable  to  go  upon  an- 
other tack.  On  the  3d  of  March  last,  there 
<*as  an  .annual  meeting  held  of  the  share* 
holders  of  the  Tunnel  Company,  and  the  fol- 
lowing is  an  extract  of  the  proceedings  as 
given  in  the  Timet  of  the  5th  of  March  fol- 
lowing:— 

"  The  Chairman  said  the  Directors  were  pleased 
to  meet  the  Proprietors  under  rather  different  cir- 
cometances  than  for  the  last  seven  years  past,,  as 
the  Government  had  placed  in  their  hand**  sum 


of  money  which  the  Company's  engineers  thought 
would  be  svJJLjum*  TO  complete  the  tunnel.  .  The 
advance  had^feen'made  \o  the  Company  in  Ex- 
chequer Bills,  and  they  would,  therefore,  have  the 
advantage  of  the  premium.  The  Company  were, 
under  these  circumstances,  much  indebted  to  the 
late  Government,  as  well,  indeed,  as  to  the  present, 
for  this  aid.  Great  credit  was  due  tp  all  those  who 
bad  advocated  the  grant  of  money;  and  among 
those  who  atff*  formed  the  deputation  to  Govern, 
ment  were  j* en  ofcaM  partiee,  The  time  was  not 
now  far  distant,  when  it  was  confidently  believed 
this  magnificent  work  would  be  completed,  and 
some  return  made  to  the  Proprietors  for  the  money 
they  had  advanced. 

"  The  Report  of  the  Directors  was  then  read, 
stating,  that  347,0002.  in  Exchequer  BUIewu  to  be 
advanced  to  tfe  Company,  on  the  eecurity  of  their 
property.**        "-■•-.. 

Not  a  word*  the  reader  sees,  of  30,000*. 
only*  or  of  "  general  powers/'  or  any  thing 


ftfthesoru  IWsimlfcr.*  which  the  Direc- 
tors profess  themselves  to  be  everlastingly 

■  beholden. to  the  Government  isthcr>idenspal 
247,000*.  authorised  to  be  advanced  for* the 
completion  of  the  work  by  that  special  Act 
which  Mr.  Hawes  now  affects  to  regard  as  a 
dead  letter.  .     .„.!. 

The  next  time  Mr.  Walter  moves  in  (Be 
matter,  he  should  call  for  a  copy  of  the  Re- 
port which  the  Directors  are  stated,  in  the 
preceding  extract,  to  have  made  to  their  con- 
stituents in  March  last.  That  would  pro- 
bably establish  the  real  state  of  the  case  be- 
yond all  denial ;  end  place,  at  the  same  time, 

.the  conduct  of  <  the  patriotic  Member  for 
Lambeth  in  a  light  more  to  be  lamented  than 

'envied.  % 

NOTES  AND  NOTICES. 

'  Cultivation  of  Silk  in  England— A,  company  hat 
'been  formed  in  Norwich  tor  rearing  silk-worms. 
They  are  possessed  of  120,000  of  these  valuable 
Insects,  in  a  most  healthy  state,  and  have  planted 
'1,000  mulberry  trees  fdr  future  provision.  In  the 
mean  time  contributions  of  mulberry  leaves  have 
been  Hberally  afforded  by  mauy  gentlemen  who  are 
desir6us  of  encouraging  the  undertaking. 

.    Important  Chemical  Discoveries.— We  are  re- 
quested by  a  learned  Professor  in  Germany  to  in- 
vite the  attenjion  of  our  chemical  manufacturer*  to 
.the    following  >  valuable    chemical   discoveries : — 
.1.  Anew  method  of  preparing  white  lead;  by  which 
.a  much   finer  and  whiter  article  .than  the  best 
•Dutch,  or  English  white  lead  is  produced  in  a  4  ' 
•deal  lew  time,  and  with  much  less  labour.    The'4 
.vantage  is,  at  least,  equal  to  40  per  cent.  >  The! 
thod  Is  now  in  successful  operation  in  three  'raej 
^factories  on-tho  Continent,  but  is  as  yet  unknown 
•England.— 2.  A   method  of  obtaining   *  vin  ' 
from.  Wood,' equal  to  the  best  wine  or  table  vin  . 
— 3.  A  printer's  ink,  of  extraordinary  parhyvi 
cheapness.— And,  4.  A  method'  of  preparing  y< 
.equal  to  the  best- yeast  from  malt  or  beer,  ttl 
the  cost.— Tbe  inventor  is  desirous  of  <tt*po%H»f *i  . 
all  or  any  ooe  of  these  inventions ;  ami  will;  if  de>~ 
.sired,  forward  specimens  of  the   articles.     Any 
communications  en  the  subject,  addreated  f  fJ*JC.v*; 
■care  of  the  Editor,  shall  be  duly  forwarded.    "•-*'*&* 

Communications  received  from  A.  R."  "VW— 4%. 
Xanthine-H.— W.  M.  P.—Enort— R.  F.  A.— 
Mr.Whitelaw. 

Errata.—?.  200,  col.  2,  1.  44,  after  "  687  of  the 
principal  inhabitant*"  add  "  of  Portland.''— In  the 
signatuie  to  Mr.  Woodhouse's  article  on  Angular 
Railways,  p.  381,  for  "  P.  Woodhoase".  read 
"  Jas.  Woodhouse." 

,  0&  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised;  Cat. 
veaU  entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilfal  assistant*, 
on  the  shortest  notice. 
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;  SAILING   AND   ROWINO  TREBLE   BOAT. 

§ii^»r-J  beg  through  the  medium  of 
your  Valuable  journal  to  show  to  the  pub- 
4ic  one  way  by  which  the  principle  of 
ttaftfeheats  may  be  applied,  if  not  to  any 
-extent  of  tunefulness,  at  least  in  making 
an  addition  to  the  recreations  of  amateurs 
in  rowing  and  sailing,  and,  therefore,,  jre* 
commended  to  those  who  are  fond  of 
loth. 

The  plan  in  question  has  for  its  object 
to  unite  sailing  and  rowing,  in  the  most 
convenient  manner,  so  that  any  person 
or  club  possessing  a  rowing-boat  of  any 
description,  from  a  twelve-oared  galley 
to  a  wherry  or  skiff,  may  contrive  to  make 
a  good  sailing-boat,  and  still  have  her  in 
readiness  for  use  as  a  rowing-boat,  per- 
fectly unencumbered  with  masts,  sails, 
ballast,  &c;  in  fact,  in  the  same  state 
as  if  she  had  not  been  used  for  sailing. 

The  proposed  sketches  will  sufficiently 
elucidate  my  meaning,  it  being  quite  un- 
necessary to  determine  upon  the  shape, 
size,  or  dimensions,  of  the  twin-boats, 
which  may  be  formed  to  suit  all  fancies, 
for  the  attainment  of  whatever  good  qua- 
lijjjr  tbey  way  be  required  to  possess. 

A  A  are  the  ttyin-boats,  which  may  be 
pH  *ncn  capacities  and  distances  asunder 
a*  may  be  j udged  proper,  for  stability.  B 
is  the  row-boat,  which  is  placed  in  the 
^efiJ&  ^between  the  others,  and  secured 
to  the  beams  iy  screws  passing  through 
them  into  her  gunwales,  or  by  their  pass- 
ing through  the  beams  with  screw  nuts, 
«4^  oSfrer  simple  and  convenient  me- 
vbittl,  thus  forming  a  treble -boat.  Al- 
though the  central  boat  offers  herself 
conveniently  enough  for  housing  the 
mast,  1  do  not  take  advantage  of  it,  be- 
cause it  would  be  a  hindrance  to  using 
the  boat  with  dispatch ;  besides,  it  is  of 
little  consequence,  a.s  owing  to  the  great 
spread  of  tfe  rigging,  very  little  housing 
would  be  necessary,  a  wooden  shook  fixed 
to  one  of  the  beams,  or  a  low  thwart  from 
one  beam  to  the  other,  would  answer 
every  purpose.  Fig.  2  shows  box/  *be 
may  bejjggadats  a  Hitter,. for  instance, 
and  s^p  is  'represented  as  sailing  directly 
before  'ifea^joid,  with  her  bowsprit,  con- 
taining her  fore-sail  *ikI  jib  spread  over 
on  the  opposite  side  of  her  main-sail, 
which  is  made  to  revolve  at  its  inner  end 
C,  fig.  li  and  ^dren  "tlie  boat  is  sailing 
upon  a  'wrn^4t4sIseoured  to  ilie  stern  by 
a  clamp,  by  which  method  tHe  necessity 
of  a  square  sail  is  avoided,  a  plan  of 


this  nature  being  manageable  enough? 
upon  a  small  scale ;  however,  as  the 
rigging  part  has  nothing  to  do  with  the 
first  intention  of  the  plan,  I  leave  that 
entirely  to  the  judgment  of  the'  amateur. 

After  the  above  explanation,  it  will  J>e 
readily  imagined  that  the  central  boat  is 
always  ip  a  state  of  readiness,  and  when 
it  is  considered  that  the  largest  class  of 
yacht  cutters  cannot  conveniently  stow  a 
large  galley,  the  convenience  of  the  plan 
is  obvious;  by  way  of  an  example,  I  will: 
suppose  a  club  of  gentlemen  having  a 
rowing  galley,  and  being  desirous  of 
making  a  long  excursion*  coastwise,  or 
from  one  river  to  another,  now  instead  of 
over-fatiguing  themselves  by' rowing  the 
whole  of  the  distance,  they  might  anchor 
the  treble-boat  in  a  place  of  security  at 
the  mouth  of  one  river,  and  row  up  the 
other,  which  latter  may  be  supposed  to 
be  too  narrow  for  the  treble-boat  to  work 
up,  and  the  same  reasoning  would  hold 
good  for  those  who  possessed  Thames 
wherries  or  small  skiffs.  As  the  twin-boats 
would  be  decked  out  and  made  water- 
tight, the  sailing  would  be  attended  with  - 
the  safety  of  a  life-boat.  When  $g 
treble-boats,  too,  were  ou  such  scale  as 
to  exceed  the  length  of  25  feet,  the  twiiu 
boats  would  then  be  capacious  enough 
for  the  accommodation  of  sleeping-berth^, 
— small  cabins,  as  their  owners  mig^fr 
think  fit,  properly  shut  in  with  hatch* 
ways.  a 

J  can  recommend  the  plan  the  "better 
from  baV'jwg  tried  itj  therefore,  a»«^?;. 
nervation  or  two,  as  to  how  £be  woi$s, 
may  not  be  amiss.  The  display  of  good, 
judgment  all  depends  upon  the  distance 
of  the  twin-boats  from  each  other,  toge- 
ther with  their  capacities  suiting  whatever 
weight  of  mast,  rigging,  and  quantity  of 
con v ass  it  is  proposed  to  give  the  boat. 

Should  the  twin-boats  be  oJ[  small  ca*  . 
.parities  and  too  far  asunder,  the  longi-  . 
tudinal  stability  or  liability  to  turn  over 
in  sailing  before  the  wind  may  be  less., 
than  the  lateral,  or  that  required  in  sail-  , 
ing  upon  a  wind;  this  is  the  point  in  ; 
.which  the  stability  differs  so  widely  from 
single  boats.     1  have  read  in  some  pub-  , 
li cation  that  it  would  be  next  to  imposst-  ? 
ble  for  a  twin-boat  to  be  upset,  but  that  „ 
is  a  fallacy,  as  any  vessel  may  be  masked.  * 
and  rigged  in  proportion  to  her  stability,.; 
which  1  have  learnt  by  experience  for  - 
naming  so  masted  my  treble- boat,  as.  to 
^oblige  me  to  take  in  reefs  wUeft  «hWjj 
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yesjlel?  did,  I  was  once  all  hut  upset; 
'the lee  boat  was  apparently  entirely  sub- 
[merged,  and  it  is  clear  that  the  maximum 
of  stability  must  be  in  that  situation, 
with  the  whole  weight  of  the  weather- 
j>oat  suspended  in  the  air,,  when,  if  sail 
he  not  iminediately'reduced,  a  rapid  cap- 
size must  follow,  unlike  to  a  well-ballasted 
boat  which  would  be  finding  her  equili- 
orium.  )t  is  true  that  a  treble-boat  may 
$e  under-masted  for  her  stability  and  still 
.answer  evety  purpose,  and  then'  her  com- 
paratively superior  stability  would  become 
Jier  best  coasting  quality,,  and  if  with  a 
moderate  breeze  she  outsailed  every  Other 
ooa.t  of  her  tength,  that  would  certainly 
)>e  the  most  prudent  course  to  adopt.  J[ 
jphJy  mean  to  remark,  thajt  treble-boats 
Similarly  to  single  ones  may  be  adapted 
either  for  safety,  convenience,  or  racing, 
,appV  that  'many  good  qualities  are  only 
attainable  but  at  the  expense  of  others. 

The  experience  which  1  gained  with 
jpy  treble-boat  (14  feet  only  in  'length} 
wa,s,  that  in  sailing  free  or  before  the 
wind,  she  flew  past  every  other  boat,  and 
she  forereacbed  and  workecl  well  to  winof* 
'ward,  but  did  not  hold  a  better  wind 
than  in  common,  which  T  ascribed  to  the 
circumstance  of  her  stability  having  been 
gaiued  by  great  breadth  of  beam  with  no 
weight  of  ballast*  and,  consequently,  her 
presenting  above  tbe  water-line  so  much 
mpre  surface  of  hull  than  a  well-ballasted 
single  boat  would  have  done;  however, 
jjhere.is  no  determining  upon  the  achieve- 
ments of  a  boat  of  larger  dimension^ 
than  mine.  I  had  only  two  strong  bearn^ 
"to  -unite  my  little  treble-boats  together ; 
of  course,  longer  boats  would  require 
.jpore,  but  it  is  only  on  a  large  scale  that 
vit  would  be  indispensable  to*  resort-  to 
stronger  combinations  of  .unity,  as  dia- 
gonal trussing,  &c.  As  it  is  advantage- 
ous to'have  the  twin-boats  a  good  depth, 
and,  at  the  same  time,  a  proper  height 
put  of  the  water,  I  should  recommend  to 
•aay  person  who  may  construct  one  upon 
a*  large  scale,  not  to  mind,  should  the 
height  of  the  beams  require  the  central 
fyrat  to  be  lifted  out  of  the  water,  or 
jjnerely  to  skim  upon  the  surface,  when 
.she*  is  .bolted  to  them,  as  she  would  not 
pdd  much  to  the  stability,  but  on  a  small 
Scale  s.be  cannot  so  well  be  got  rid  of, 
and  her  service*  must  not  then  be  des~ 
pited. 

Notwithst^ndinjt;  my  having  said  that 


Creations  of  aquatic  amateurs,  that  I 
might  not  appear  to  give  it  more  import- 
ance than  it  merits,  I  think  that  it  is  one 
of  tbe  many  of  those  plans  which  every 
naval  officer  should  make  himself  ac- 
quainted with,  to  enable  him  to  have  re- 
course to,  in  case  of  need.  I  can  con- 
ceive many  situations  a  ship  may  he 
placed  in,  which  would  call  it  into  action^ 
especially  in  the  survey  of  coasts  anfl, 
rivers  in  foreign  parts,  when  at  «ny  time 
with  the  materials  she  had  on  board,  % 
ship's  cutter  might  form  the  central  boat 
of  a  very  respectable  treble  ope,  possessing 
all  the  advantages  already  pointed  out. 
Again,  if  a  ship  were  stranded  on  a  de- 
solate coast  without  the  loss  of  her  ma- 
terials,, she  could  make  ail  her  boats 
treble  ones  with  sufficient  capacities  $> 
convey  the  whole  of  her  crew  with  p. 
certain  quantify  of  provisions'amj  wa^e/, 
to  any  other  place  of  safety. 

I  cannot  conclude  without  remarking1, 
what  a  pity  it  is  that  a  book  containing;' 
nothing  but  naval  inventions  and  plans 
.'relating  to  nautical  matters,  has  not  been 
published  for  the  exclusive  use  of  sea- 
men, as  many  plans,  particularly  "  make- 
shift" ones,  which  have  answered  ad- 
mirably, and  others  winch  have  been 
proposed  are  buried  in  oblivion,  leaving 
the  officer  in  the  time  of  difficulty  to  the 
resources  of  his  own  mind,  unassisted  by 
the  labours  and  experience  of  the  many. 

In  the  hope  that  1  have  sufficiently 
explained  the  plan,  and  that  the  above 
•hint  may  be  taken  by  some  one  of  you\r 
intelligent  read  ere  who  may  have  the 
means  of  compiling  a  work  of  the  kind, 

I  Minain,  Mr.  Editor, 

Your  faithful  servant, 

£oo*  12,  isas. 

THE  "  PLAN  SO*  PROPELLING  8TBAM- 
TESSfiLS  BY  THp  R EX KO ACTIVE  POJICE 
Of  A  COLUMN  t0F   AMI."      (p.  264)         ' 

Sir, — After  a  careful  perusal  Of  the 
article,  entitled,  '*  Plan  for  Propelling 
Steam-Vessels  by  the  retroactive  Force  c|f 
a  Column  ot  Air,''  and  taking  for  an  ex- 
emplification a  paddle-board  Whose  su- 
perficial area  is  12  feet,  we  come  to  these 
conclusions : — 1st.  That  to  have  ap  equal 
Surface  in  the  u  air'*  apparatus,  the  dis- 
charge-pipe must  be  4  feet  in  diameter, 
pr  £th  that  of  the  air-cylinder.  $nd. 
TJgtf  iUe  air^wt  not  only  be  compr^i £ 
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tion  elicited  the  same  answer  from  *k 
second,  third,  &c.     At  length,  a  genu&. 


™tp  £thof  its  original  volume,  but  to  ^Tth 
of  the  same.  3rd.  That  as  the  paddle- 
-board  must  go  at  the  rate  of  1,000  Jfeet 
per  minute  (or  five  times  that  of  the 
piston),  therefore  the  air  must  go  at  such 
a,  proportionate  velocity,  so  as  to  produce 
£m  effective  power  equal  to  a  given  sur- 
face, leverage,  and  the  moving  power  of 
a  paddle-wheel-board.  And,  4th.  That 
the  air  which  has  to  strike  against  a 
.given  surface  of  water,  must  go  at  the 
.rate  of  200  times  the  velocity  of  the 
water  itself,  i.e.  taking  into  consideration 
the  compressibility  of  the  two  fluids. 

There    are    many    other    objections 
la  gainst  this  principle  of  the  "  air  '*  strik- 
ing a  body  of  water.    For  instance:— 
-should  the  water  be  low,  the  air   will 
bubble  through,  and  would  have  no  effect 
upon  the  water  to  drive  the  vessel  either 
<a\ ay  ;  nor  would  such  a  plan  answer  at 
sea ;  for  if  the  discharge-pipe,  or  trunk, 
were  fixed  parallel  to  any  part  of  the 
vessel,  as  soon  as  a  gale  of  wind  comes 
on,  and  the  vessel  begins  to  rise  and  fall, 
..the  aperture  of  the  pipe  would  meet  the 
wind  instead  of  the  water.  x 

'<  I  am,  Sir, 

Your  obedient  servant, 

Mohammed  al  Moonoiiee. 

.     Woolwich,  July  6th,  1835. 

ON  RAILWAYS.     BY  JOHN  HERAPATH,  ESQ. 
NO.  VII. 

Sir  John  Rennie's  Railway  to  Brighton 
and  Shoreham. 

Sir, — I  regret  that  incessant  engage- 
ments should  again  interrupt  the  observa- 

.-•  tions  1  intend  to  continue  on  railways. 
However,  1  have  determined  that  nothing 

=  should  prevent  my  noticing  the  very  droll 
article  in   your  last,  No.  623,  on   the 

.  southern  lines,  by  a  Mr.  James  Combe, 

/."  Civil  Engineer,"  especially  as  1  have 

.  been  fortunate  enough,  1  ihiuk,  to  trace 

^out  its  origin. 

Truly,  Mr.  Editor,  the  public  are  much 
indebied  to  you  for  the  skill  with  which 
you  intetsperse  the  amusing  with  the  in- 

:  struct ive,  the  ludicrous  with  the  serious. 
It  is  this  good   tact,  1    suppose,  which 

.  makes  your  Journal  so  much  read,  and 

:  gives  it  such  extensive  circulation. 

"  Who,'*  said  I,  the  other  day,  to  a 

•  :eivij  engineer  of  eminence,  "  'is  Mr. 
James  Combe,  civil  engineer?'"—"  J  don't 
know,"  wan  the  reply.    The  same  ques- 


raan  Informed  me  that  he  believed  he  \v£s 
one  from  Sir  John  Rennie's  office,  and Ji 
pupil  of  the  worthy  Knight.  Of  course, 
all  mystery  at  once  vanished,  and  1  im- 
mediately conjectured,  but  do  not  like  to 
be  positive,  that  he  might  be  one  of  those 
gentlemen  who  come,  like  herrings,  in 
shoals  from  the  North,  pay  3,  4,  or  5601. 
premium,  read  the  daily  papers,  smote 
their  cigars,  look  at  an  old  theodolite,  get 
a  few  technical  terms,  lay  aside  their  tar- 
tan  petticoats,  cover  themselves  decently 
with  breeches,  and,  after  three  or  four 
months,  step  forth  into  the  world  com- 
plete at  all  points  from  that  most  per- 
feet  of  laboratories,  Rennie's*  for  tfte 
manufacturing  of  civil  engineers,  it 
also  followed,  that  Mr.  Combe  being  Sir 
John's  pupil,  and  in  his  office,  the  letter 
signed  James  Combe  was  written  with 
the  privity  and  knowledge  of  the  said  Sir 
John,  if  not  by  the  Knight  himself.  It 
is  with  him,  consequently,  that  I  con- 
sider I  have  now  to  do. 

This  gentleman  begins  with  telling  tafe, 
that  he  is  "  personally  acquainted  (which 
is  more  than  Mr.  Herapath  pretends  to  &) 
with  the  engineering  details  of  the  'sub- 
ject."  Now  what,  in  the  name  of  Com- 
mon sense,  have  the  u  engineering  '&- 
tails"  to  do  with  computations  of  the 
working  merits  of  the  rival  lines,  wlmih 
are  the  subjects  of  my  letter  ?  Certainly, 
Sir  John's  good  sense  must  have  /been 
lost  in  one  of  his  dark  tunnels,  *6f /The 
would  not  in  such  a  case  talk  of- ^en- 
gineering details.','  However,  We' Sail 
shortly  find  that,  whatever  may;  be  Ifis 
knowledge  of  '*  engineering  details.*'  bis 
ideas  of  the  true  principles  of  a  railway 
are  singularly  unique.  ^  ^V*\ 

««  In  judging  of  the  skill,w  saW tpe 
writer,  "  with  which  this  line  has*  wen 
laid  down,  it  must  always  be  remem- 
bered, that  every  other  consideration  ^Bis 
made  subordinate  to  that  of  dislcbiM" 
Here  is  a  confession !  The  qld-fdslnM&d 
notions  of  humouring  the  country _  W  rail- 
way designs,  on  the  principle,  Vwt¥a%l- 
way  distances  are  not  to  be  cou&e&jifi 
miles y  but  in  hours  and  minirfes,  tjtitTke 
line  in  which  the  time  of  /roiirf^  v&ieris 
paribus,  is  the  shortest,  is  the  %&fo  /ex- 
pensive to  be  worked  and  i^n^st^fvjU' 
able  in  Us  returns,  are,  theu,"a|1  itJitfeiile, 
and  the  rest  of  the  world,'  the  advocates 
of  these  notions,  blockheads.    The  only 
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true  principle  and  test  of  skill,  it  seems, 
in  2tyy,in&  dpwn  a  railway,  are  to  find  the 
places  on  a  map,  draw  a  right  line  with  a 
rrv1er  from  one  to  the  other,  never  heeding" 
*the  expense,  or  what  is  in  the  way — all 
rriust  be  "subordinate"— whether  moun- 
tains, hill?,  vales,  or  volcanoes;  rivers, 
lakes,  or  fathomless  gulfs ;  houses,  pa- 
laces,  churches,  or  steeples — for  *'  the 
.question,"  says  Sir  John,  or  his  defender, 
'V  is  not  whetner  it  is  the  most  level  line, 
/ancf  the  freest  from  locomotive  difficult 
fies"  {hear  !  hear  !) "  that  can  anywhere  be 
fdurid  between  London  and  Brighton," 
or,  I  suppose,  any  other  town,    "  but 
^whether,  taking  the  shortest  course  from 
jfoint  to  pointy  any  better  could  have  been 
^selected?    Now,  seriously,  Mr.  Editor, 
coultl  human  ingenuity  have  contrived  a 
more  effectual  mode  of  covering  Sir  John 
.Rennie  with  ridicule  than  his  champion 
and  defender  has  ?    First,  credit  is  claim- 
ed for  skill  in  making  every  other  consi- 
deration bow  to  distance,  that  is,  in  draw, 
.ing. a  straight  line;  secondly,  levelness 
'and  locomotive   difficulties — the  prime 
objects  and  stumbling-blocks  of  other 
engineers — are  all  to  be  thrown  aside  as 
,  of  no  account ;  lastly,  after  making  it  a 
^principle  to  have  "  the  shortest  course 
2$rom  point  to  point,*'  which  Euclid  tells 
jjs  is  a  right  line,  the  absurdity  is  crown- 
ei'by  talking  of  selection,  as  if  there 
'could  he  any  choice  where  there  is-  bnt 
,. one. object! ! 

'  v  tour  journal,  sir,  appears  to  me  to  be 
:.|ike  "  Liberty  Hall,"  in  which  every 
^  man,  who  will  not  take  good  advice,  may 
make  himself  as  ridiculous  as  he  pleases. 
j  *This  may  be  all  fair,  but  then  I  submit  he 
^should  not  scatter  his  absurdities  with 
.unbounded  prodigality  over  others.     It  is 

! or  this  reason  that  I  pass  the  long  fan- 
arbnade    about    a    Committee    having 
,&  decided  upon  adopting,"  but  wisely 

/nil    •^erre(*"  aPP'vm£  t0  Parliament  for  a 

^ll,  to  construct  the  line  some  naughty 

^WeVnoiv  call  **  Rennie 's  bo-peep  line." 

'fJ&  WouW  be  a  libel  on  common  sense  to 

^.sljppose' they  were  serious  in  expecting  a 

,^'irt^as  it  would  be  the  height  of  folly  in 

gentlemen  to  think  of  making  such  a  road 

'  fqr Jadjes,  unless  they  barbarously  medi- 

*afec(  .'exterminating  their  lovely  victims 

?^"iteam.  smoke,  and  terror. 

VVfteV  tW  samples  we  have  had  of  the 
~^sur#  arid  ridiculous  in  Sir  John's  de- 
*  ten^te,  we  cannot  place  much  confidence 

<Ino  sr»iT       ~, .        ,  . 


specimens,  I  shaft  here  subjoin.  The 
writer  s.iys,  p.  291,  Mr.  Hferapath  affects 
to  hold  in  horror  •«  groping  the  whdte  &f 
His  way"  (47  miles)  "  in  the  dark;"  my 
words,  p.  197,  are,  '«  aggregating  IfrhUes 
of  groping  in  darkness  in  only  47  mile*.'* 
Thus  the  difference  is  only  40  miles,  or 
470  per  cent.  more.  Again,  he  says  the 
total  len sfth  of  the  tunnels  is  under  3£ 
miles.  Now,  it  has  always  been  under- 
stood and  publicly  said,  that  the  Messrs. 
Rennie's  line  contained  10  miles  of  tun- 
nels. My  authority,  by  Mr.  Julian, pro- 
fessed to'be  taken  "  from  Messrs.  Ren* 
nie's  plan,  dated  Nov.  29,  1834,"  gives 
9}  miles ;  and  another  gentleman  I  have 
conversed  with  this  day  (July  20);  whom 
I  understood  to  have  seen  the  plan,'  s*kl 
the  longest  tunnel  was  near  2}  miles, 
that  is,  a  quarter  of  a  mile  longer  than 
Sir  John  allows  the  whole  to  be.  It  may 
be  asked  how  I  came  to  depart  from  my 
authority,  and  to  call  the  tunnels  only  7 
instead  of  9 J  miles.  The  truth  is,  except 
the  inclinations,  with  which  I  could  not 
meddle,  I  understated  every  thing.  I 
took  100  feet  from  the  height  of  the  hills, 
another  from  the  embankments,  and  ?} 
miles  from  the  length  of  the  tunnels,  in 
fact,  the  project  altogether  appeared  so 
monstrously  absurd,,  that  I  was  afraid  to 
tell  the  whole,  lest  the  public  should 
think  I  was  romancing. 

Sir  John,  or  his  agent,  Mr.  Combe, 
goes  gratuitously  out  of  his  way  to  state 
some  hearsay  reports  of  Mr.  Robert  Ste- 
phenson against  Mr.  Cundy's  levels.  I 
am  no  defender  of  Mr.  Cundy*s  accuracy. 
Doubtless,  he  can  equal  any  of  his  bro- 
ther engineers  in  errors— always,  however, 
deferentially  excepting  Sir  John  Rennie 
and  Mr.  Combe — but  why  blame  him  ? 
He  depends  on  those  he  employs  in  the 
same  way  as  other  engineers  do,  and  is 
therefore  exposed  to  precisely  the  same 
difficulties.  What  I  know  is,  that  f  have 
spoken  with  two  gentlemen,  one  of  them 
a  surveyor,  who  well  knew  the  country. 
1  have  conversed  with  the  gentleman 
who  surveyed  the  line  and  neighbouring 
country;  I  have  heard  the  observations 
of  another  engineer,  no  friend  to  Mr. 
Cundy,  who  has  gone  over  the  line;  and 
they  one  and  all  concur  in  saying,  that 
it  is  the  best  and  only  good  line  to 
Brighton.  For  my  part,  I  shall  hazard 
no  opinion  of  the  line  or  its  levels,  unless 
I  actually  see  and  survey  it. 

In  conclusion,  I  beg  to  observe,  that 
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truthr  only  is  my  object.  I  know  not 
Sir  John  Kennie,  liis  friends,  or  bis  foes; 
and  what  1  have  written  has  been  with- 
out the  slightest  panicle  of  prejudice.  I 
may-add,  that  Sir  John's  friendship!  might 
ha.ve  valued, his  enmity  I  should  not.  Had 
be  therefore  have  privately  written  to  met 
I  should  promptly  have  obviated  any 
da  use  of  complaint.  But  since  he  has 
(bought  prpper  (for  I  feel  satisfied  it  is 
be  himself)  ^q  enter  the  field  of  public 
contention  and  attack  my  veracity,  I  have 
receive^  the  onset  in  the  same  temper 
j*ouis  Philippe  did  the  wild  rising  of  some 
Parisians,  whom  be  dispersed  by  sprink- 
ling a  Ht.ile  cold  water  over  them.  In- 
feed,  when  1  was  poring  over  this  de* 
fence,'  reply,  or  whatever  it  is  called*  for 
the  purpose  of  finding  something  good  or. 
exculpatory*  I  could  not  help  comparing 
ttiyself  to  the  poor  Welshman,  who,  be- 
tyfS  found  Qne  cold  morping  busily  stirring 
a^  Steaming  dunghill,  exelaimed  — "  Ah  j 
J(ur  wanted  to  light  bur  pipe,  but,  ye*j 
indeed !  I  see  bur  is  all  smoke  and  no 
fire;" 
;  .--■.   <-.  •<•■      -« ,J©Htf  Herapatii. 

Kensington,  July,  1834, 

ttftD  liitdedHAM's    PATEN*  LA#  AMEND- 
MENT   BILL. 

^Tltfs  Bill,'  after  undergoing  some  al- 
terations in.  Committee,  has  passed  the 
House  of  Lords,  and  was  read  a  first 
time  in,  the  House  of  Commons  on  Thurs- 
day the  lfiUh  instf  bnt  at  so  late  an  hour, 
that  the  introduction  of  it  was, not  ,meru 
tinned  in  any  of  the  Parliamentary  Re* 
ports  0f  the  daily  papers. 
i  rT^e  history, of  the  Bill  so  far  is  curious, 
In  1833-  the  House  of  Commons  passed  a 
Pi  leu  t  Law  Amendment  Bilk  which,  in 
the  judgment  of  so  many,  of  the  mem* 
bers  *s  troubled  their  heads  about  it,  was 
just  the  thing  called  for*  YVe  ventured 
-ax  the  time  to  say;  (bat  this  .-"just  the 
thing"  was  as  absurd  and  pernicious  a 
^neasure  as.  could  well  have  been  devised* 
*nd  were  at  some  pains  in  a  series  of 
articles  to  establish  the  correctness  of  this 
our  opinion  of  it.  When  the  Bill  reached 
the  Bouse  of  Lords,  we  had  the  pleasure 
k»  find  their  Lordships  much  of  the  same 
mind  respecting  it  as  ourselves;  Lord 
Jirongham^  the  then  Chancellor,  de- 
clared that  the  im  was  so  extremely 
fiwhyA  that  it  ooMjd  not  be  entertained 
for  one  moment,    jf  is  Lordship  promised, 


however,  to  apply  his  mirid  (0  the  sub- 
ject, and  to  bring-  in  such  a  Bijl  himself 
as  should  accomplish  all  the  reform  that 
is  needed  in  thi§.  branch  of  the  Jaw, 
And  hence  Lord  Brougham's  Bill  of  the, 
present  session,  which  now  awaits  (in  its 
turn)  the  decision  of  the  House  of  Com- 
mons, and  is  destined  (so  much  we  ven- 
ture to  predict)  to  experience  a  similar 
fate  with  the  former  Bill,  and  scarcely 
less  deservedly.  .  When  this  Bill  was, 
brought  into  the  Lords,  it  was  referred  to" 
a-  Select  Committee,  which  proving,  a 
little  more  restive  than  was  probably  ex*, 
pected— refusing  to-sanction  the  Bill  untjl 
a  case  had  been  made  out  for  the  parti- 
cular  sort  of  amendment  proposed  b£ 
ft—  Lord  B,  was  obliged  to  have  the 
Bill  recommitted  for  the  purpose  of  doing 
jiis  best  to  make  out  such  a  case.  .If  we 
are  rightly  informed,  however,  the  only 
witnesses  called  on  the  recommittal  of 
the  Bill  were.  1  st.  th e solicitor  to  the  reject- 
ed Bill  of  1833,  who,  saving  .his  share  iji 
that  abortion,  bad  no  call  to  bear  witness 
on  the  subject,  having  confessedly  no 
practical  experience  of  the  evils  to  be  re- 
dressed ;  2d.  a  gentleman  who  has  raised 
himself  by  bis  inventions  and  patents 
from  a  very  bumble  condition  in  life  to. 
affluence  and  distinction,  but. who  for  the 
very  reason  that  he  has  been  so  fortunate, 
is  but  an  indifferent  judge  of  the  diffi- 
culties which  the  generality  of  poor  in- 
ventors have  to  encounter;  .and,  3rd.  a 
consulting  engineer  of  considerable  stand- 
ing* who  went  prepared  to  occupy  th$ 
Committee  for  a  couple  of  days  with  ni§ 
crotchets  and  speculations,  but  who  was 
civilly  dismissed  after  a  few  questions 
asked  and  answered,  and  who,  it  must 
be  confessed,  was  likely  to  hare  been 
more  verbose  and  tedious,  than  either 
pertinent  or  edifying.;  JBut  three  wit- 
nesses,, in  all,  to  sustain  a  Bill,  which 
proposes  to  make  an  entire  change  in  * 
law  which  has  existed  as  it  is  for  more* 
than  a  couple  of  centuries,  and  which  is 
deeply  tp  affect  the  interests  of  a  nume- 
rous and  most  hardly  dealt  with  portion 
of  the  community !  And  such  witnesses, 
too — not  one  of  them  a  sufferer  from 
those  evils  which  it  should  be  the  busi- 
ness of  any  reform  in  this  quarter  to 
redress— not  one  of  them  qualified  by 
personal  experience  to  tell  where  the 
shoe  most  pinches  1 — Examined*  there- 
over, in  f  private— for  in  Select  £<?m- 
xnittees,  such  as  that  to  Which  this  Bill 
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was  committed,  the  proceedings  are  con- 
ducted wUh  closed  doors;  no  opportunity 
given  to  persons" interested  in  the  Bill  to 
Raow  what  sort  of  evidence  was  given, 
t»  refute  any  false  representations  that 
may  have  heen  made,  or  counteract  any 
erroneous  opinions  that  may  haye  been 
delivered.  The  evidence,  however,  such 
as  it  was,  seems  to  have  removed  the 
difficulty  that  stood  in  the  way  of  their 
Lordships;  the  Bill  was  now  allowed  to 
go  through  the  remainder  of  its  stages, 
sub  silentio ;  and  so  in  due  season  we* 
now  find  it  on  the  tabic  of#  the  Lower 
Btiuse,  waiting  a  second  reading. 

We  subjoin  a  copy  of  the  Bill  as  it  has 
been  sent  up  from  the  Commons,  that  our 
readers,  by  comparing  it  with  the  copy 
which  we  gave  of- it  as  first  introduced 
fytb  p.  221,  of  our  present  volume),  may 
see  the  alterations  which  have  heen  made 
in  it  in  the  interval,  and  may  judge  for 
themselves  how  far  it  is  open  to  the  objec- 
tions which  we  now  proceed  to  make  to  it. 
The  principal  grievances  of  which  in- 
ventors have  to  complain  are  briefly 
these : — 

Fhst:  The  enormous  Expense  of  Patents, 
The  cost  of  a  patent  for  a  new  inven- 
tion for  England,  Scotland,  Ireland, 
and  the  Colonies,-  is,  including  the. 
specifications,  seldom  short  of  400/. 
The  cost  of  entering  a  new  hook  at 
•Stationers'  Hall  is  only  hulf-a- crown. 
Inventors  are  taxed  as  no  other  sub>- 
jects  of  the  Crown  are  taxed — taxed 
to  an  extent  which  is  in  all  cases 
oppressive,  and  amounts  in  many  io. 
..«     absolute  interdiction. 
■9&md.   The  Short  Duration  of  Patents. 
The  author  of  any  new  hook  or  pamph-. 
|et<— new  song  or  ballad  even — is  en- 
titled by  law  to  the  exclusive  copy- 
right  thereof  for  the  space  of  twenty- 
eight  years  certain ;  and  for  as  much 
lunger  a  period  as  he  may  be  in  life 
after  the  lapse  of  the  twenty-eight 
years.    But  the  inventor  of  any  new 
instrument,  machine,  or  process,  in 
the  arts— no  matter  how  valuable- 
is  only  allowed  an  exclusive  pro* 
*    ptrty  in  it  far/o«rtee».    In  the  eye 
ui  justice,  though  not  of  law,  how- 
ever, the  claims  of  both  stand  on 
-  ,       precisely  the  same  foundation. 
4ndv  Third,  The  vewatiovs  Multiplicity 
--,.  if  tfre  Forms  of  Procedure  in  taking 

- .Agf  Atfnfc*.      :       A        ,,.  ,  . 
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for  the  mere  expense  sake,  and  for  no 
purpose  of  public  utility  whatever, 
Three  separate  patents  and  specific^ 
tions  are  required  for  the  three  Uing7 
docps,  when  one  for  all  three  might 
and  ought  to  suffice.  ? 

Now,  of  these  serious  grievances,  new 
ther  theirs*  nor  the  third  is  at  all  touchr 
ed  by  Lord  Brougham's  Bill.  On  the 
contrary,  it  would  tend,  if  passed,  to 
aggravate  both,  inasmuch  as  it  propose! 
to  superadd  certain  new  forms,  .whicfc( 
would  necessarily  bring  both  expense 
and  trouble  along  with  them,  and  plage 
protection  to  the  poor  inventor  still  futfr 
ther  from  his  reach  than  ever.  And 
though  the  second  grievance  does  form 
the  subject  of  one  clause  in  the  Bill, the 
degree  of  relief  proposed  to  be  afforded  is. 
so  8 mull  as  not  to  be  worth  caring  for.. 
It  amounts  to  this,  simply,  that  instead  of 
an  expensive  course  of  proceeding,  before 
the  two  Houses  of  Parliament,  to  obtain 
an  extension  of  the  term  of  a  patent,  an 
inventor  shall  go  through  a  somewhat 
less  expensive  course  of  proceeding  be* 
fore  the  Judicial  Committee  of  the  Privy 
Council,.,  ^Viieu  a  patent,  however* .has 
become  .of:  such  value  as  to  make  it  worth 
while  to  apply  for  an  exteusion  of  St,  a 
few  hundreds,  one  way  or  the  other,  count 
for  bat  little.  It  is  seldom  in  that  stag* 
of  an  inventor's  history  that  expense  is  of 
any  consequence.  We  object,  however, 
to  needless  ex pense  i n  any  stage.  We  are 
of  opinion,  that  justice  and  expediency 
alike  require  that  the  duration  of  a// pa- 
tents ought  to  be  greatly  expended  (|ojj 
more  reasons  than  may  probably  suggest 
themselves,  at  $ist  sight,  to  the  reader^pr 
than  we  have  room  at  present  to  explain). 
T7-that  inventors  should,  at  least,  he 
placed  in  this  respect  on  an  equal  footing 
with  authors— and  that  were  fhe  ordinary 
term  of  patents  only  made  as  long  a*  ijb 
should  he,  such  a  thing  as  an  application 
for  an  extension  of  the  term  would  he  no 
wore  heard  of— ji|st  in  the  same  way  a* 
we  never  hear  of  a  petition  Cor  an  AG(<or 
Parliament  to  extend  a  copyright,  h«r 
cause  the  law,  as  it  stands,  allows  copy- 
right enough. 

Although  Lord  Brougham's  Bill  steers 
so  marvellously  clear  of  the  real  griev- 
ances belonging  to  the  case,  it  shows  im 
want  of  boldness  in  dealing  with  what 
we  may,  truly  call  the  imaginary  ones, . 

One  of  these  is  the  impo*si)»UUy,  *A$& 
the  existing  Jaw,  of  amending  a  specifica- 
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•doii  aefif^r  It  i*  once  enrolled.  There  has 
dieefian  outcry  raised  on  this  head  for 
^wbich  we  have  never  been  able  to  dis- 
-ejaver  say  rational  grounds.  We  suspect 
-It  < can  be  traced  to  no  better  sources  than 
-to- two  or  three  individuals  who,  quitting 
their  proper  occupations  of  trunk-making", 
-globe-makinr,  and  the  like,  have  thrust 
''themselves  (favoured  by  accidental  cir- 
^cfamstances)  into  the  business  of  pre- 
.  wring  specifications  — a  business  re- 
ri^iirina,  some  little  knowledge  of  both 
-science  and  law,  and  for  which,  as  it  hap- 
~s/ens,  they  are  wholly  unqualified— and 
Imba  are,  therefore,  naturally  anxious  to 
•cast on  the  state  of  the  law,  the  blame  of 
raundry  blunders  which  ought  more  truly 
to  be  attributed  to  their  own  gross  igno- 
rance and  incompetency.  To  such  per. 
sons  a  law  that  would  enable  them  to  dis- 
claim and  alter,  and  disclaim  and  alter 
tfgain  and  again  (for  Lord  Brougham  pro- 
poses no  limitation)  would  he  a  perfect 
God-send ;  and  of  the  Bill  before  us  they 
are,  of  course,  great  approvers.  Now, 
the  best  way  to  test  this  outcry  is  evi- 
dently to  inquire  on  what  grounds  patents 
have  been  hitherto  found  by  the  Couns 
to  be  invalid,  in  consequence  of  defects  in 
'the  specification.  We  do  not  know  whe- 
ther Lord  Brougham  did  so  before  he 
brought  in  his  Bill,  or  whether  the  Select 
Committee  of  the  Lords  did  so  when  that 
JJill  was  before  them — indeed,  it  is  tolera- 
.bly  certain  they  did  nothing  of  the  kind— 
/but  we  have  ourselves  gone  through,  more 
than  once  or  twice,  all  the  cases  in  the 
books  which  have  turned  on  the  inter- 
pretation of  the  specifications,  expressly 
"with  a  view  to  this  particular  question  ; 
and  we  have  not  met  with  one  in  which 
the  defeat  of  the  patentee  was  not  entirely 
owing  to  some  culpable  incorreetness  or 
insufficiency  in  the  description  of  his  in- 
vention. Where,  then,  is  the  great  evil 
to  be  remedied  P  We  look  upon  the  law 
ye*  it  stands  on  this  point  to  be  nearly  on- 
*xeepfcionable.  Some  protection  against 
-fwre  inadvertencies,  or  mere  clerical 
Errors,  ought  perhaps  to  be  provided,  but 
beyond  this  no  alteration  of  the  law  ought 
in  pur  humble  opinion  to  go.  The  ex- 
clusive privilege  which  the  law  gives  for 
^  term  of  years  is  something  extremely 
complete;  and  so  also  ought  the  dis- 
closure to  be,  for  the  sake  of  which  it  is 
-conferred.  To  encourage  laxtyy  in  this 
raspeet  would  be  to  open  a  jfopr  to 
Jwttridteas  abuse. 


But  what  after  all  is  LwdBruwirs^^ 
remedy?  A  patentee  may  dMaimnM 
he  may  alter,  bat  nothing  more,  fltftp 
riot  to  be  at  liberty  to  add  to,  and  hy-tha* 
adding,  to  amend— (in  nine  cases  onttmf 
ten  the  thing  most  wanted.)  Bat  if  at 
liberty  to  aMer,  which  would  be  a  liberty 
of  substituting  one  thing  for  another* 
why  ought  he  not  to  be  equally  at  liberty 
to  add  one  thing  to  another  for  the  sake 
of  making  that  other  perfect?  For  in- 
stance, in  the  case  of  Liardet  ©.  John- 
son, a  patent  was  declared  to  be  invalid,, 
because  the  plaintiff,  who  had  invented! 
a  new  truss,  had  omitted  to  state  in  \m 
specification  that  he  rubbed  his  steeW 
springs  over  with  tallow,  winch  wa* 
proved  to  be  essential ;  now  such  a  defect 
as  this  could  not  be  remedied  under  Lord 
Brougham's  Bill/  It  may  be  said,  per*, 
haps,  that  all  additions  virtually  resolve 
themselves  into  alterations;  but  is  th* 
so  cleajr  that  there  could  be  no  wrangle 
about  it  among  the  gentlemen  of  tie 
long  robe?  And  if  it  had  been  the  in- 
tention of  the  framers  of  the  Bill  to  allow 
of  additions  why  not  say  so  at  once  im 
express  terms  ? 

Another  imaginary  grievance  for  which 
the  Bill  proposes  to  provide  a  remedy  14, 
that  of  a  person  taking  out  a  patent  far 
an  invention  which  he  afterwards  finds 
has  been  previously  invented  or  used  by 
some  one  else,  though  not  "  pufrbefy 
and  generally  used:9  The  Bill  peatfd**, 
that  if  in  such  case  it  shall  appear  to  the 
Judicial  Committee  of  the  Privy  Cotm- 
cil  that  the  patentee  "  believed  himself 
to  be  the  original  inventor,"  they  n»s*/ 
report  to  his  Majesty  that  he  should-  be 
entitled  to  new  Letters  Patent,  mhjiA 
"  shall  be  Available,  in  law  and«q*t*fv 
to  give  to  such  petitioner  the  sole  right 
of  using,  making,  and  vending  BMtJt-ift* 
vention  as  against  all  persons  ^vfr^tso- 
ever,  save  and  except  such  perao*v4r 
persons  as  did  use-  the  same  Invention, 
before  the  date  of  the  first  LeUewjPa- 
tent,snd  those  to  whom  he  ortbeyhtony 
give  leave  to  use  the  same,  any?  :brw, 
usage,  or  custom  to  the  contrery^ot- 
withstandittg."  »•  -Wmsst 

Fine  legislation  this !  How  is  the £f- 
lief  of  a  pretended  inventor  tro,  dee 
arrived  at?  How  the  negative  teifte 
proved  that  he  did  not  know  at  the  thing 
being  invented  before?  VVba*  iarttitfe 
in  the  beads  of  the  Judicial  ^omojsfte 
of  the  Privy  Council  (eve*  alafi*  hmd 
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di^sjitied  Ihetn)  which  should  enable 
ttwrirhvttdv\vhat  was  never  yet  accom- 
jilielied  by  mortal  tribunal  ?  Suppose, 
ftgrtfia,'  that  »  person  who  has  previously 
» vented  and  used  an  invention  for 
which  m  patent  is  taken  out,  has  also, 
from  a  desire  to  benefit  the  public,  sent 
A  description  of  it  to  some  scientific 
Journal.  That  might  or  might  not  ex. 
tend  the  use  of  it  beyond  that  person  ; 
k  might  remain  recorded  there  without 
-any  second  person  giving  it  a  trial  (as 
thousands  of  valuable  inventions  have 
done  for  a  time),  and  in  that  cade  there 
would  be  no  such  public  and  general 
tee  as  this  Bill  contemplates.  Now, 
though  thus  published— made  a  present 
of  to  all  the  world  by  the  first  inventor — 
ail  the  world  might  be  cut  out  of  the  use 
-of  it  by  any  single  individual  who,  on 
reading  the  account  of  it  in  the  scientific 
Journal,  should  think  fit  to  take  out  a 
patent  for  it,  observing  due  care  always 
to  conceal  (nothing  so  easy)  how  he 
came  to  the  knowledge  of  it !  It  is  only 
by  way  of  favour,  as  it  were,  that  the 
rights  of  the  first  inventor  himself  are 
proposed  to  he  saved !  ! !  Were  such 
*  change  as  this  ever  to  be  made  in  the 
Jaw,  we  should  instantly  have  a  perfect 
deluge  of  re- invented  inventions.  Old 
40fetitifio  books— the  older  the  better — 
"Would  grow  into  wondrous  request ;  and 
*jft*at  inventive  geniuses  become  as  plen- 
,tUW  as  blackberries.  Every  dull,  plod- 
oAng!  knave,  might  by  dint  of  a  little 
HrunVinaging  merely,  and  a  little  keeping 
lof  his  own  counsel  (as  it  is  called),  start 
l|fenh  in  the  character  of  a  mechanical 
^inventor  and  public  benefactor  of  the 
fffrffrwAter.  Hitherto  the  King,  as  re- 
«p*eqentiii£  the  community  at  large,  has 
JtatnaeMshfored  the  ultimate  heir  to  all 
"prafcMfty  deserted  or  abandoned  by  its 
-original  4wnere;  but  Lord  B.'s  proposi- 
ftiottivto  transfer  the  heirship  as  regards 
iflftftiNKfui  but  unused  inventions  so 
-•filiated;  to  whoever  may  choose  to  lay 
^crtdtiatbemv-to  promote  so  far,  nothing 
cVAhe{iier  hsssv'than  a  general  scramble. 
-Jo  We  need  not,  \ve  presume,  detain  our 
readers  with  any  further  remarks.  We 
-isanriot^peimit  ourselves  to  believe  that 
ask)  palpably  inefficient,  and  yet  so  mon- 
9S%reraly4Bfc3rbievou8,a  Bill  as  this  can  be 
^mriaat'.  langnr  of  passing  into  a  law. 
dttfetea  astftaure  of  such  a  description— 
sdiiphmirffc  »fiille  eare  for  the  rights  of 
fetasab**  gratis/  and  so  narrow  an  un- 


derstanding of  the  interests  of  the  pub- 
lic—^so  little  sound  principle,  and  so 
much  practical'  silliness—  should  Jtaxe 
Lord  B.  for  its  real  author,  quite  stag- 
gers belief.  It. lias  nothing  o/nis  Lord- 
ship about  it.  except  it  may  he  his;  un- 
fortunate rashness  and:  preeipttanc*/. 
When  his  Lordship  t undertook  oto  pre- 
pare this  Bill  he  promised  to  apply*  Ms 
mind  to  the  subject.  But  appiMrt£i* 
mind  to  it,  he  most  assuredly  hpsmst. 
Lord  Brougham's  mind*  as  *hV  tl^ivbnkl 
knows,  is  a  mind  of  the  first  erdtr**- 
equal  to  any  thing ;  and  had  lie' I) ui  ap- 
plied it  in  good  earnest  to  the  redress  *f 
the  many  undoubted  hardship's  and  op- 
pressions of  which  inventors  hate  "to 
complain,  he  could  never  by  anjr  possi- 
bility have  been  the  author  of  sack  a 
mockery  of  relief  as  the  Bill  before  us. 

A  Bill,  intituled,  an  Act  to  amend  the  Law 
touching  Letters  Patent  for  Invention** 
Whereas  it  is  expedient  to  make  certain 
additions  to  and  alterations  in  the  present 
Law  touching  Letters  Patent  granted  to 
Authors  of  Inventions,  as  well  for  the  better 
protecting  of  them  in  the  rights  intended  to 
be  secured  by  such  Letters  Patent,  as  for  the 
more  ample  benefit  of  the  public  from  the 
same;  be  it  enacted,  by  the  King's  most 
excellent  Majesty,  by  and  with  the  advice 
and  consent  of  the  Lords  Spiritual  and  Tem- 
poral, and  Commons,  in  this  present  Parlia- 
ment assembled,  and  by  the  authority  of  the 
same,  That  any  person  who  hath  obtained  or 
who  shall  hereafter  obtain  Letters  Patent, 
for  the  sole  vending  or  using  or  vending  and 
using  of  any  Invention,  may,  if  he  tbiftk 
fit,  enter  with  the  Clerk  of  the  Patents, 
having  first  obtained  the  leave  of  his  Ma- 
jesty's Attorney  General  or  Solicitor  General, 
certified  by  his  fiat  and  signature,  a  di*> 
claimer  of  any  part  of  bis  said  specification, 
stating:  the  reason  for  such  disclaimer,  or 
may,  with  such  leave  as  aforesaid,  enter  a 
memorandum  of  any  alteration  in  his  said 
specification,  not  being  such  disclaim**  or 
such  alteration  as  shall  extend  the  euchishe 
right  granted  by  the  said  Letters  Patent; 
and  such  disclaimer  or  memorandum  of  alter- 
ation, being  filed  by  the  said  Clerk, 0/  the 
Patents  and  enrolled  with  the  specification, 
shall  be  deemed  and  taken  to  be  part  of  sucji 
specification,  in  all  Courts  whatever [1  Tro,- 
vided  always,  That  any  person  may  enter  a 
caveat,  in  Hke  manner  as  caveats  are  now 
used  to  be  entered,  against  such  disclaimer 
or  alteration ;  whi«h  caveat  being  so' entered 
shall  give  the  party  entering  the  same  a  rfgfit 
to  have  notice  of  the  application  being  heart! 
by  the  Attorney  or  Solicitor  Generalr  Pw- 
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yidea  also,  That  no  such  disclaimer  or  al- 
teration shall  be  receivable  in  evidence  in 
aViy  action  or  suit  pending  at  the  time  when 
inch  disclaimer  or  alteration  was  enrolled, 
but  in  every  such  action  or  suit  the  original 
apecfication  alone  shall  be  given  in  evidence, 
and  deemed  and  taken  to  be  the  specification 
«f  the  invention  for  which  the  Letters  Patent 
feme  been  or  shall  have  been  granted  :  Pro* 
vided  also,  That  it  shall  be  lawful  for  the 
Attorney  or  Solicitor  General  before  granting 
such  fiat  to  t require  the  party  applying  for 
tfie  same  to  advertise  his  disclaimer  or  alter- 
ation in  such  manner  as  to  such  Attorney  or 
Solicitor  General  shall  seem  right,  and  shall, 
if  he  so  require  such  advertisement,  certify 
In  his  fiat  that  the  same  has  been  duly  made. 
And  be  it  enacted,  That  if  in  any  suit  or 
action  it  shall  be  proved  that  any  person  who 
■hall  have  Obtained  Letters  Patent  for  any 
invention  or  supposed  invention  was  not  the 
first  inventor  thereof,  or  of  any  part  thereof, 
by  reason  of  some  other  person  or  persons 
having,  unknown  to  him,  invented  or  used 
the  same,  or  some  part  thereof,  before  the 
Bate  of  such  Letters  Patent,  or  that  such 
person  being  or  claiming  to  be  the  inventor, 
Qome  other  person  had  used  such  invention, 
gr  some  part  thereof,  before  the  date  of  such 
fetters  Patent,  it  shall  and  may  be  lawful 

ibr  such  patentee  to  petition  his  Majesty  in 
Council  for  new  Letters  Patent,  the  matter 
pf  which  petition  shall  be  heard  before  the 
Judicial  Committee  of  the  Privy  Council; 
and  such  Committee,  upon  examining  the 
said  matter,  and  being  satisfied  that  such 
petitioner  believed  himself  to  be  the  original 
inventor,  and  being  satisfied  that  such  inven- 
tion, or  part  thereof,  bad  not  been  publicly 
and  generally  used  before  the  date  of  such 
first  Letters  Patent,  may  report  to  bis  Ma- 
jesty their  opinion  that  the  prayer  of  such 
Detition  ought  to  be  complied  with,  where- 
upon bis  Majesty  may,  if  he  think  fit,  grant 
such  prayer;  and  the  said  Letters  Patent 
Shall  be  available  in  law  and  equity  to  give 
jp  such  petitioner  the  sole  right  of  using, 
making  and  vending  such  invention  as 
against  all  persons  whatsoever,  save  and  ex- 
cept such  person,  or.  persons  as  did  use  the 
§ame  invention  before  the  date  of  the  first 
tetters  Patent,  and  those,  to  whom  he  or 
tjjey  may  have  given  leave  to  use  the  same,  any 
law,  usage,  or  custom  to  the  contrary  there* 
of  notwithstanding :  Provided  that  any  per- 
son opposing  such  petition  shall  be  entitled 
to  be  heard  before  the  said  Judicial  Com- 
mittee: Provided  als<>,  That  any  person,, 
party  to  any  former  suit  or  action,  touching 
such  first  Letters  Patent  shall  be  entitled  to 
have  notice  of  such  petition  before  presenting 
tpe  same. 

.AM  be  it  enacted,  That,  if  any  aetion  at 
law  or  any  suit  in  equity  shall te  brought  for 


an  account  in  respect  of  any  alleged  infringe* 
ment  of  such  Letters  Patent  heretofore  ©r 
hereafter  granted,  or  any  scire  facias  to  re* 
peal  such  Letters  Patent,  and  if  a  verdict 
shall  pass  for  the  patentee,  or  if  a  final  dei 
eree  or  decretal  order  shall  be  made  for  hirfi, 
upon  the  merits  of  the  wit,  it  shall  be  law*, 
fill  fbr  the  Judge  before  whom  sucb  actio* 
shall  be  tried  to  certify  on  tbe  Record,  or  thf, 
Judge  who  shall  make  such  decree  or  order 
to  give  a  certificate  under  bis  hand,  that  th{ 
validity  of  the  patent  came  in  question  before 
hion  which  record  or  certificate  being  given 
in  evidence  in  any  other  suit  or  action  what- 
ever touching  such  patent,  if  a  verdict  shall 
pass,  or  decree  or  decretal  order  be  made,  in, 
favour  of  such  patentee,  he  shall  receive 
treble  costs  in  such  suit  or  action,  to  be 
taxed  at  three  times  the  taxed  costs,  unless 
the  Judge  making  such  second  or  ether  d* 
cree  or  order,  or  trying  such  second  or  other 
action,  shall  eertify  that  he  ought  dot  to  have 
such  treble  costs. 

And  be  it  further  enacted,  Thai  if  any 
person  who  now  hath  or  shall  hereafter  oh  tain 
any  Letters  Patent  as  aforesaid  shall  adverT 
tise  in  The  London  Gazette  three  times,  and 
in  three  London  papers,  and  three  times  in 
some  country  paper,  published  in  the  town 
where  or  near  to  which  he  carries  oh  any 
manufacture  of  any  thing  made  according  tft 
his  specification,  or  near  to  or  in  which  he 
resides,  in  case  he  carries  on  no  sucb  maftu* 
lecture,  or  published  in  tbe  county  where  be 
carries  on  such  manufacture  or  where  he  lives* 
in  case  there  shall  not  be  any  paper  pub)isbe4 
in  such  town,  that  he  intends  to  apply  to  his 
Majesty  in  Council  for  a  prolongation  of  his 
term  of  sole  using  and  vending  his  invention, 
and  shall  petition  his  Majesty  in  Council  to 
that  effect,  it  shall  be  lawful  for  any  person 
to  enter  a  caveat  at  the  Council  Office  (  and 
if  his  Majesty  shall  refer  the  consideration'  of 
sueh  petition  to  the  Judicial  Committed  of 
the  Privy  Council,  and  notice  shall  first  ttt 
by  him  given  to  any  person  or  persons  wit* 
shall  have  entered  such  caveats,  the  pcti* 
tinner  shall  be  beard  by  his  counsel  and  wilt 
nesses  to  prove  his  case,  and  the  tpeeseneed? 
tering  caveats  shall  likewise  be  heard  by  than? 
counsel  and  witnesses;  whereupon,  and  upon, 
hearing  and  inquiring  of  the  whole  matter* 
the  Judicial  Committee  may  report  to  his 
Majesty  that  a  further  extension  of  the  term* 
in  the  said  Letters  Patent  should  be  granted, 
not  exceeding  seven  years ;  and  his  Majesty 
is  hereby  authorized  and  empowered,  if  fee 
shall  think  fit,  to  grant  new  Letters  Patent 
for  the  said  invention  ibr  a  term  not  exceed* 
iag  seven  years  after  the  expiration  of  tke 
first  term,  any  law,  custom  or  nsage  ti>:tfae 
Contrary  in  anywise  notwithstanding*  frffe 
yided  that  no  such  extension  shall  Uefgraemt 
it  the  application  by  petition  shall  net  be 
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Made  ktti  prosecuted  with  effect  before  the 
expiration  of  the  term  originally  granted  in 
SUch  Letters  Patent. 

,  And  be  it  enacted,  That  in  any  action 
brought  against  any  person  for  infringing 
any  Letters  Patent,  the  defendant  on  plead- 
ing thereto  shall  give  to  the  Plaintiff,  anil  in, 
any  tcirefflctas  to  repeal  such  Letters  Patent 
the  plaintiff  shall  file  with  his  declaration,  a 
notice  of  any  objections  on  which  he  means 
to  rely  at  the  trial  of  such  action,  and  no 
objection  shall  be  allowed  to  be  made  in  be- 
half of  such  defendant  or  plaintiff  respec- 
tively at  such  trial,  unless  he  prove  such 
notice  of  objection  :  Provided  always,  That 
it  shall  and  may  be  lawful  for  any  Judge  at 
Chambers,  on  summons  served  by  such  de- 
fendant or  plaintiff  on  such  plaintiff  or  de- 
fendant respectively,  to  show  cause  why  he 
should  not  be  allowed  to  offer  other  objec- 
tions whereof  notice  hath.not  been  given  as 
^foresaid;  to  give  leave  to  offer  such  objec- 
tions, on  such  terms  as  to  such  Judge  snail 
ieem  fit. 

,  And  be  it  enacted,  That  in  any  action 
brought  for  infringing  the  right  granted  by 
any  Letters  Patent,  in  taxing  the  costs  there- 
of, regard  shall  be  had  to  the  part  of  such 
case  which  has  been  proved  at  the  trial, 
which  shall  be  certified  by  the  Judge  before 
whom  the  same  shall  he  had,  and  the  costs 
of  each  part  of  the  case  shall  be  given  ac- 
cording as  either  party  has  succeeded  or 
failed  therein,  regard  being  had  to  the  notice 
of  objections,  as  well  as  the  counts  in  the 
.declaration,  and  without  regard  to  the  gene- 
ral result  of  the  trial. 

And  be  it  enacted,  That  if  any  person 
shall  write,  paint  or  print,  or  mould,  cast  or 
£arve,  or  engrave  or  stamp,  upon  any  thing 
•made  or  sold  by  him,  for  the  sole  making  or 
jelling  of  which  h.e  hath  not  or  shall  have 
obtained  Letters  Patent,  the  name  of  any 
other  person  who  hath  or  shall  have  obtained 
Letters  latent  for  the  sole  making  and  vend- 
ing of  such  thing,  without  leave  in  writing 
of  such  patentee ;  or  if  any  person  shall 
typon  such  thing,  not  having  been  purchased 
from  tbe  patentee  or  some  person  who  pur- 
chased it  from  such  patentee,  or  not  having 
had  the.  license  or  consent  in  writing  of  such 
patentee,  write,  paint,  print,  mould,  cast, 
carve,  engrave,  stamp,  or  otherwise  mark 
tiie  word  •'  Patent,"  the  words  "  Letters 
Patent,"  or  the  words  "  By  the  King's 
talent,"  or  any  words  of  the  like  kind, 
jneaning  or  import,  or  shall  imitate  or  coun- 
terfeit the  stamp  or  mark  or  other  device  of 
the  patentee,  be  shall  for  every  such  offence 
he  liable  to  a  penalty  of  fifty  pounds,  to  be 
recovered  by  action  of  debt,  bill,  plaint  or 
information,  in. any  of  his  Majesty's  Courts 
tf.|te$qrd  at  Westminster,  one-half  to  his 
Majesty,  his  heirs  and  successors,  and  the 


other  to  any  person  who  shall  sue  for  ihi 
same  :  Provided  always,  That  nothing  herein 
contained  shall  be  construed  to  extend  to 
subject  any  person  to  any  penalty  in  respect 
of  the  use  of  the  name  of  any  patentee,  of. 
in  respect  of  stamping  or  in  any  way  mark* 
ing  the.  woid  ■ ««  Patent  •'  upon  any  thing 
nmde,  for  the  sole  making  or  vending  of 
which  a  patent  before  obtained  shall  have 
expired. 

THE     UNDULATING     RAILWAY    STSTEM  — 
THE    TRUE   QUESTION,  .  <• 

Sir,— Having-  taken  a  great  interest  in 
the  controversy  carried  on  for  some  time 
in  your  very  valuable  and  instructive 
Magazine,  relative  to  the  undulating  rail- 
way system,  and  conceiving  that  if  Mr 
Bail  nail  can  support  in  a  satisfactory 
ill  an  lie  r  his  views  to  any  donsio!  enable  ex* 
tent,  that  it  may  introduce  a  principle  in 
practical  mechanics  of  greater  value,  and 
of  more  extensive  utility,  than  its  appli- 
cation to  railway  travelling,  you  will  per-^ 
haps  give  me  leave  to  suggest,  thai  iliq 
true  question  seems  to  have  been  \os{ 
sight  of  by  both  parties.  For  though  the 
mathematical  investigations  of  those  op* 
posed  to  Mr.  Badnall  are  clearly  open,  id 
the  objections  ingeniously  made  by  his 
very  able  supporters,  in  consequence  of 
the  former  having  confined  their  views 
within  too  narrow  .limits — and  thdtigfi 
this  has  given  the  utidulationists  (if  f 
may  coin  a  phrase)  an  opportunity  to 
take  advantage  of  the  imperfect  state  ii$ 
which  the  theory  and  laws  0/  friction  are> 
even  at  the  present  day,  and  of  the  waul 
of  sufficient  data  to  calculate  the  variable 
force  of  steam  locomotive-power — yet  the 
result  is  still  far  from  conclusive  in  favour 
bf  the  new  system.  Friction  carinot  W 
elicited  in  these  experiments  without  be* 
ing  accompanied  with  motion;  and  I 
would  isk  "  Mentor,"  Are  not  the  op^ 
posing  forces  equal  when  a  train  of  car^ 
riages  is  moving  at  the  rate  of  30  miles, 
the  hour?  For  although  both  lines  must 
have  the  advantage  of  au  equal  impulfi 
al  starting,  yet  the  superiority  or  advan- 
tage had  on  one  line  will  soon  be  dissi- 
pated and  become  equal  to  nothing. 
The  true  question  is.  Has  locomotive- 
power  any  other  power  to  overcome  thnii 
that  of  friction  when  a  heavy  body  is  m 
motion  ?  f  believe,  myself,  it  has  the  vti 
inertia  constantly  to  oppose,  although 
apparently  the  body  may  be  in  a  state  of 
ifuiform  motion,  and  that  it  acts  as  an 
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opposing  force  in  constant  action ;  this  is, 
in  id y  opinion,  the  only  way  in  winch 
$fr.  Bad  nail's  experiments  can  be  satis- 
YiVctorily  explained.  However,  the  sub- 
ject is  yet  open  f<>r  further  investigation* 
- :  ^  I  am,  Sir,  yours,  &c. 

X.  Y.  Z. 

t  P.  S.— I  should  like  much  to  see  Mr. 
Wlii  I  eh  end's  reply  to  the  observations 
made  on  his  paper. 


"xtaE  nvE*n»ooL  mechanics'  institution. 

:-:.  Toe  foundation-stone  of  a  new  building 
(or  the  purposes  of  this  institution,  was  laid 
^h  Monday  last,  by  Lord  Brougham.  It  is 
estimated  to  cost  not  less  than  10,000/.,  and 
'when  finished,  will  be  one  of  the  largest  and 
most  commodious  structures  of  the  kind  in  the 
kingdotn.  "  A  very  few  years  ago,"  says  a 
correspondent  of  the  Architectural  Maga- 
zine, "  this  institution,  which  was  established 
in  1825,  was  in  a  sinking  state,  the  funds  in 
an  extremely  low  condition,  the  number  of 
members  not  more  than  300,  and  the  whole 
affair  seemed  likely  to  expire  from  their  ex- 
haustion. From  this  state  it  has  been  raised 
by  the  (originally)  almost  unaided  energies 
of  two  successive  honorary  Secretaries,  John 
Leylandand  J.  S.  Radcliffe,  Esqrs.,  who  have 
spared  no  sacrifices  of  either  time,  labour, 
money,  or  influence.  By  their  exertions,  the 
public  attention  has  been  awakened  to  its  ad- 
vantages* influential  individuals  have  lent  a 
helping  hand,  the  number  of  members  has 
been  augmented  to  about  1200,  and  a  height 
of  usefulness  and  prosperity  has  been  at- 
tained, equal,  if  not  superior,  to  any  similar 
institution  in  the  country  ;  and  all  this,  too, 
in  the  face  of  the  direct  opposition  of  some 
and  the  lukewarmness  of  others,  who  seem 
to  dread  the  diffusion  of  knowledge  as  they 
would  the  plague."  Lord  Brougham,  on 
laying  the  foundation-stone,  addressed  the 
assembled  multitude  in  a  very  eloquent 
speech  on  the  advantages  of  such  institu- 
tions.   One  passage  of  it  was  particularly 


(Cheers.)  One  thing  only  need  be  remarked, 
to  illustrate  the  truth  of  what  X  fca#A,»,sajjj, 
and  it  is  this — during  the  last  hour  ,an£a 
half  1  have  travelled  from  Manchester ,.40 
Liverpool,  the  only  thought  that  presented 
itself  at  every  step  of  the  way,  and.  indeed 
about  the  only  subject  which  the  immenae 
velocity  of  our  motion  left  one  time  to  think 
about,  was  to  whom  and  to  what  do  we  owe 
that  extraordinary  power,  that  mighty  revo- 
lution of  man's  position  on  the  globe,  jp 
their  distances  from  and  yet  their  intercourse 
with  each  other,  so  that  Manchester  is,  as Jf 
by  magic,  brought  within  one- fifth,  oft^e 
distance  it  was  ten  years  ago,  and  within  one- 
tenth  part  of  what  it  was  a  century  before. 
(Loud  cheers.)  What  is  it  that  has  made 
this  extraordinary  revolution,  which  has 
given  to  man  the  wings  of  the  dove,  and 
which  enables  him  to  perform  his  various 
public  and  private  duties,  and  to  participate 
in  the  pleasures,  the  amusements,  and  the 
enjoyments  of  life,  a  dozen  times  in  the 
course  of  a  single  day,  and  at  distances- so  far 
asunder  as  would  have  taken  him  informer 
times  a  week  to  accomplish  ! — What  is  it 
that  makes  the  distance  between  Manchester 
and  Liverpool  seem  as  nothing,  and  which 
will  soon  make  the  distance  between  Liver- 
pool and  Birmingham,  and  Birmingham  and 
London,  take  little  more  than  the  short  space 
of  ten  hours  to  travel  ? — What  is  that  which 
annihilates  the  spade  between  different  com- 
munities of  men,  and  walking  on  the  waves 
themselves  "like  a  thing  of  life,"  brings 
countries  buried  in  the  heart  of  America  |n 
proximity  with  the  coasts  of  that  mighty 
continent,  and  civilizes  nations  of  savages  fry 
bringing  them  in  close  and  regular  inter- 
course with  nations  of  civilized  men?  Why 
it  is  to  steam,  which,  generated  by  the  power 
of  nature,  has  been  subjected  to  the  uses  of 
man,  and  made  as  docile,  and  a  thousand 
times  more  powerful,  than  any  domestic 
animal,  instead  of  being  a  source, of  terror 
and  dismay  by  its  explosion.  (Loud  cheers.) 
And  who  subjected  it  to  the  use  of  manX  ;A 
common  working  mechanic — James  Watt, 
whose  name  ought  to  live,  not  merely  inutile 
cheered.  — •  "  Nothing, '»  said  his   Lordship,      history  of  his  country,  but  of  mankind.  Tyiis 


:  "can  exceed  the  importance  of  the  pursuit  in 
which  we  are  now  engaged.  It  is  to  diffuse 
the  blessing*  of  knowledge,  and  to  extend  the 
means  of  instruction  in  the  most  useful  arts, 
to  by  far  the  most  useful  members  of  this 
great  community.  (Cheers.)  The  establish- 
ment of  a  Mechanics'  Institution  in  Liver- 
pool, as  elsewhere,  is  one  of  the  most  im- 
portant eras  in  the  history  of  this  place; — 
to  lay  the  foundation  from  which  may  he 

:  expected  the  greatest  improvements  in  the 


common  working  mechanic,  although  Ibe 
sprung  from  and  was  one  of  the  people,  pos- 
sessed good  conduct,  genius,  virtue,  invention, 
and  knowledge,  which  a  man  may  acquije, 
if  he  chooses,  whether  he  springs  from  a  pea- 
sant or  a  duke ;  and  to  this  man,  the  working 
mechanic  of  Greenock,  is  the  world  indexed 
for  the  mighty  discovery  of  the  gigantic 
power  of  steam.  Now,  there  is  not 'one 
mechanic  who  shall  be  taught  at  thiV  insti- 
tution, the  foundation-stone  of  which'~has 


arts  and  the  sciences  themselves,  and.  the  just  been  laid,  that  may  not  expect,  m  ajper 
happiest  results  from  the  diffusion  of  the  times,  to  add  to  the  discoveries  of  Wat$,  jto 
most  important  knowledge  among  the  people,      extend  the  powers  of  his  species*  $0  ipc 
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^resources  of  bis  country,  and  to  benefit 
-aft  mankind  by  the  application  of  his  know- 
ledge to  the  greatest,  the  most  useful  of  alt 
pursuits  in  which  mankind  can  be  engaged 
**•!  mean,  his  triumph  over  the  inert  powers 
4*4  forces  of  matter.  (Loud  cheering.)  Hav- 
ing, for  the  first  time,  travelled  on  the  rait 
way,  1  could  not  see  what  I  hare  seen  this 
day  without  attempting  to  give  expressions 
to  the  emotions  which  arose  in  my  mind 
.  whilst  surveying  the  triumph  of  human  art, 
as  displayed  in   that  splendid  specimen  of 
mechanical  ingenuity."  (Cheers.) 

At  a  public  dinoer  afterwards  given  to  his 
Lordship,  he  reverted  once  more  to  the  sub- 
ject of  Mechanics'  Institutions,  and  is  re- 
ported to  have  made  use  of  the  following 
words :— "  Mechanics'  Institutions  had  spread 
:Sn  ten  or  twelve  years  prodigiously  over  the 
'  country ;  but  ten  or  twelve  years  ago  was  not 
:  to  be  taken  as  the  time  when  those  useful  in* 
'  stituttons  originated— the  Institution  in  Lon- 
don was  then  established  by  Dr.  Birkbeck,  but 
7  twenty-two  years  ago  the  same  distinguished 
"  character  established  the  first  Mechanics*  In- 
stitution at  Glasgow,  and  where  he  first  gave 
scientific  lectures  to  the  humble  artisans. 
J(C  beers.)    Some  had  doubted  whether  DK 

■  Birkbeck  first  started  the  Institution  in  Lon- 
don, but  of  that  there  could  bt  no  doubt,  al- 
though he  had  many  coadjutors  to  assist  in 

preparing  the  plan  of  the  Institution.     It 

*  was,  therefore,  only  taking  a  leaf  out  of  the 
Doctor's  book  to  establish  other  institutions 
of  the  same  character,  and  to  commence  de- 

"livering  lectures  to  the  people.  He  (Lord 
Brougham)  was  ready  to  assist  at  meetings 
of  such  institutions,  but  he  considered  that 
the  great  merit  of  the  Founder  could  not  be 

:  "eclipsed  by  any  thing  he  could  do,  and  ought 

■  not  to  be  erased  from  the  public  mind." 

)'*'  'What  a  pity  that  his  Lordship  should  have 
:>  marred  so  fair  an  exhibition  of  his  intellec- 
J  tual  powers,  by  statements  so  discreditable  to 
'/his  sense  of  moral  rectitude  as  these !  His 
'; Lordship  knows  well,  for  we  have  many  times 
proved  the  facts  upon  him,  past  all  denial, 

*  which  we  now  once  more  repeat,  that  Dr.Birk- 
v  beck  did  not  start  the  Institution  in  London 
^^that  for  any  thing  done  by  Dr.  B.,  there 
"•would  never  have  been  a  Mechanics'  Institu- 
^tiwr,'  either  in  the  metropolis  or  any  other 

*  part  of  England:  that  from  the  time  of  Dr. 
'^irkbeck's  leaving  Glasgow,  to  the  time  of 

*  bis  following  in  the  train  of  those  who  did 
;%tan  the  London  Institution,  he  never  took 
~  one  step  to  establish  any  where  institutions 
\lfbr  the  scientific  instruction  of  the  working 

classes;  and  that  even  at  Glasgow,  be  was 
"but  a  hired  lecturer  in  the  institution  al- 
; Meijtp,  which  was  founded  not  by  Dr.  B., 

'Wt/by  the  much  more  eminent  public  bene- 
dTO$6r,  after  whom  it  has  been  so  appropriately 

named,  the  Jmiersttian  Institution^ 


CALCULATING    MACHINERY. 

Sir,— -I  have  been  rather  disappointed 
at  not  yet  seeing  any  answer  to  wUat 
appeared  to  me  the  very  reasonable 
questions  of  "  P.  S.  C.,,$  p.  1 19,  respect: 
ing  the  Calculating  Machines  said  to 
be  Invented  by  two  individuals,  and 
noticed  in  your  very  useful  Magazine, 
Are  we  to  conclude  they  would2 not 
stand  the  test  of  such  inquiries?  t 
confess  I  see  no  other  sufficient  reason 
for  the  silence  preserved  by  the. in- 
ventors. 

Notwithstanding  all  that  has ''  teen 
written  respecting  Calculating  Ma- 
chinery, comparatively  but  few  persons 
seem  to  have  a  correct  notion  of  its 
uses  or  its  great  importance ;  the  ma- 
jority appear  to  imagine  it  is  some  kind 
of  instrument  designed  to  stand  upon  a 
counting-house  desk,  by  the  assistance 
of  which  the  junior  clerk  may  cast  up 
his  accounts  and  learn  the  last  new  song 
at  the  same  time,  and  with  due  gravity 
they  question  the  economy  of  inventing 
and  constructing  a  machine  for  such  a 
purpose.  They  reason  and  conclude 
correctly  and  consistently  with  the  quan- 
tum of  knowledge  they  possess,  and  who 
can  do  more  ? 

But  although  the  utility  of  applying 
a  machine  to  any  purpose  to  which 
human  labour  can  be  applied  with  better 
effect  and  less  cost,  must  be  at  once 
admitted,  still  the  machine  itself  may 
be  highly  useful  when  applied  to  other 

Surposes.  It  is  thus  with  Calculating 
lachines.  All  I  have  ever  heard  of 
are  worse  than  useless  when  applied  to 
the  calculations  required  in  ordinary 
commercial  transactions.  But  a  ma- 
chine  which  would  make  a  series  of 
calculations  and  print  the  results  with- 
out the  possibility  of  error,  which 
would  calculate  and  print  tablet  for. ail 
the  purposes  for  which  science  requires 
their  assistance  with  a  perfection  of 'fae- 
curacy,  which  could  not  be  doubted 
except  by  thoie  whose  ignorance  de- 
prived them  of  all  right  to  form  in 
opinion,  would  do  more  for  the  ad- 
vancement of  human  knowledge  th^n 
the  steam-engine,  with  all  its  million 
uses,  has  done  for  the  civilisation  and 
happiness  of  mankind.  This  is  a.  £act 
well  known  to  persona  the  best  able  40 
judge  correctly  of  the  matter.  » . 

Now,  it  has  been  confidently  stated, 
and  no  attempt  has  been  made  to  con- 
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tradict  the  jij^teme^t— that  a  machine  of 
ttti*  kind  has  been  invented  and  partly 
made ;  but  that  for  some  reasons  which 
few  persons  know,  and  none  will  ac- 
knowledge, it  has  tyeen  laid  aside  and 
lefc  to  rost  and  go  to  ruin  for  nearly 
three  years  !  Does  this  arise  from  per- 
sonal feelings  towards  the  inventor!  or 
from  mere  apathy  on  ihe  part  of  those 
iyho  ought  to  see  it  finished  for  the 
benefit  of  the  nation  which  has  ex- 
^nded  considerable  sums  upon  it?  Or 
have  they  arrived  at  the  comfortable  con- 
clusion, l^at  as  science  has  done  without 
sue))  assistance  for  Solon"  a  time,  she 
may  do  without  it  to  the  end  of  the 
chapter? 
"  '"  Yours,  &c. 

S.  Y. 

June  10,  1835. 

P."S.'— The  best  thing  Mr.  Pearson, 

5.  3Q0,  pan  do,  is  to  publish  as  full  a 
epcription  as  possible  of  one  of  his  in- 
ventions, as  he  may  rest  satisfied  and 
certain' that  if  if  will  jjo  what  he  sup- 
poses, the  others  will  be  immediately 
purchased  at  any  price,.  Any  one  of 
them  would  make  a  man's  fortune.— S.  Y. 


PATENT   P.AJ>PLE -WHEEL  CASE. 
,yj££-QHANjqELLOR'S  COIIJtT,  Jc*y  *1. 

M#rgam  and  l&cema  v.JStywards. 
/The  plaintiff*,  who  are  proprietors  of 
the  paddle-wheel  patented  by  4YIr.  Elijah 
Galloway  in  1?29,  aiul  commoniy  known 
by  the  name  of  Morgan's  wheel-,  some 
time  ago  obtained  an  ex-parie  injunction 
to  restrain  the  defendants,  Messrs.  Sea- 
wards, of  the  Canal  iron  Works,  Pop- 
lar, from  completing  a  contract  entered 
Into  by  them  with  the  Levant  Steam- 
Vessel  Company  to  supply  the  latter 
with  paddle-wheels  of  a  peculiar  me- 
chanical construction,  which  the  plain. 
faffs  allege  to  be  merely  a  colourable 
imitation  of  theirs.  The  defendants 
bad  moved  to  have  this  injunction  dis- 
solved; and,  after  nearly  three  days' 
argument  be  fare  the  Vice^Ch  an  cellar, 
his  Honour  now  gave  judgment  in  fa- 
vour ofjhe  defendants.  As  we  propose 
to  give  next  week  a  very  full  report  of 
the  ease,  with  engravings  of  the  wheel  of 
the  defendants,  and  such  others  of  the 
wheels  mentioned  in  the  course  of  the 
pleadings. as  have  not  heretofore  ap* 
penned  in  *nr  pages  (Morgan's  was  lolly 
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described  in  No.  598),, we  shall  now 
content,  ourselves  with  Stating  Very, 
generally  the  grounds  oh  which'  hi# 
honour  dissolved  the  injunction.  Ii$ 
jtook  it  tp  be  admitted  on  all  hands,  thai 
the  same  effect  was  produced  by  kotki 
wheels,  namely,  that  the  paddles  were 
made  to  enter  into  and  emerge  from  the 
water  at  a  more  suitable  angle  than  the 
paddles  of  the  common  wheel  ;•  but  be  . 
was  of  opinion,  that  the  arrangement 
adopted  by  the  defendants  for  ibis  purl 
pose  varied  most  importantly  from  that 
of  the  plaintiffs,  in 'Morgan's  wheej 
the  shaft  was  necessarily  divided  in  order 
to  produce  the  vibratory  (feathering  fy 
Action,  and  the  wheel  thereby  much 
Meateoed;  but  in  the  wheel  of  A  he 
JViessrs.  Seawards,  the  necessity  of  such 
division  was  completely  obviated.  >Xne 
•haft  was  not  only  entire,  but  the 
whole  wheel  unbroken  and  unencum* 
bered.  He  considered,  therefore,  that 
the  wheel  of  the  defendants  was  not  a 
colourable  attempt  to  evade  the  plaintiffs9 
pateu't,  but  prima  facie  a  decided  fmr 
proyement.  This,  however,  was  a  propef 
question  for  a  jury  tin  ally  to  determine. 
He  should)  therefore,  direct  the  injun£r 
tion  to  .v>e  dissolved,  an  action  to  he 
brought  by  the  plaintiffs  to  try  the  ques* 
ti»n  of  infringement,  and  an  account  to 
be  taken  of  the  profits  arising  from  the 
present,  and  any  contracts  effected  hi, 
the  mean  time,  to  be  rendered  hereafter 
to  the  parties  declared  entitled  at  law. 

In  the  course  "of  the  argument  his 
Honour  took  occasion  to  observe,  tba<t  a 
great  deal  of  complaint  had  been  un- 
justly raised  against  the  patent  laws. 
iff  said  his  H  mour,  men  of  science 
would  only  condescend  to  exerta  thour 
eandth  .part  of  that  thought  in  explain*, 
iiur,  which  they  had  exercised  in  mar 
turinar,  the  notion  of  an  engine,  great 
difficulty  would  be  avoided,  and  the  ob- 
loquy spared.  I.t  Was,  however,  to  be 
regretted  they  thought  laboriously,  but 
wrote  carelessly.  '     '       ' 


ENGUSU    AND    AMERICAN  ^CefttOTjy^ 

Koines. 

(From  n  Letter  in  the  American  HaJUread  Journal, 
,    sigiifd  •*  A  Friend  t9  A HwriCHiiMa^ul^ict ««*#,''> 

"in  a  visit  to  the  workshop  of  Mr.  M. 
•W.Baldwin,  of  Philadelphia,  from  which 
1  have  just  returned,  I  collected  the  fca^ 
lowing  information  :-*-Mr.  0.  has  del 
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liyeftd  froga  his  workshop,  within  the 
la&t  twelve  months,  ten  locomotive 
sfeanvenginee,  has  six  now  in  his  shop 
in  a  ?tate  of  great  forwardness,  some  of 
which  are  nearly  completed,  and  has 
contracts  on  hand  for  about  twenty  en- 
gines, for  the  following  roads,  viz.  the 
Oriumbia,  Pa.,  State  Road;  the  Tren- 
ton, the  Newark,  ;tjie  Jamaica,  the  Troy 
«nd  Saratoga,  and  the  IJtica  and  Sche- 
nectady roads.  Under  his  present  ar- 
rangements, he  informed  me  that  he 
gfarns  employment  to  about  16®  persons, 
$ud  as  able  tp  complete  an  engine  about 
every  three  weeks;  and,  to  meet  the 
increasing  demand,  is  erecting  work- 
shops which  will  accommodate  300 
toaiwts. 

"As  regards  the  .character  of  these  enr 
•ginee,'  there  are  seven  of  ihero  at  work 
On  the  Pennsylvania  State  road,  upon 
which  they  have  also'  two  English 
engines,  from  the  workshop  of  theip 
most  celebrated  maker,  R.  Stephenson. 

"  The  engineer  who  has  charge  of  the 
locomotive  department  on  this  road,  in- 
formed we  that  the  power  of  the  Ameri- 
can engines  is  about  85  per  cent,  greater 
than  that  of  the  Englifrh>  a»*d  that  the 
loss  of  time,  and  eost  for  repairs,  fc 
qltogeiher  in  favour  of  the  A/nerican  en- 
fines;  rive  hands,  as  he  stated,  having 
fheen  sufficient  to  keep  all  the  seven  in 
.order.   .  . 

**  For  the  gratification  of  such  of  your 
readers  as  are  interested  in  railroads,  j 
wHl  refer  to  the  principal  points  of  dif- 
ference between  the  English  and  Ameri- 
can engine,  and  what  I  conceive  to.be 
jfce  peculiar  advantages  of  the  American 
engine. 

"  It  is  well  known,that  the  crank-shaft 
#nd  the  wheels  of  the  locomotive  en- 
gine, h&v.e  been  by  far  the  most  trouhle- 
jotne  and  expensive  part  of  the  machine 
.to  be  kept  in  repair.  By  the  improve 
meats  -in  Mr.  B.'s  engine,  these  diflBU 
culties  have  been  obviated,  as  has  been 
proved  by  experiment.  Of  the  seven 
ffngines  on  the  State  road,  and  two  on 
the  Trenton  road,  some  have  been  at 
we&  since  the  1st  of  July  last,  and  in 
no  instance  has  a  crank  broken,  or 
worked  loose,  or  any  of  his  improved 
wheels  failed,  or  given  trouble. 
^  **  It  is  here  proper  to  observe,  that  the 
Pennsylvania  road  is  almost  a  continued 
seritv  of1  curves,  ranging  from  flMT  to 
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700  feet  radius,  and  so  severe  is  it  upon 
the  wheels  of  an  engine,  that  one  ot  the 
English  engines,  (tike  other  having  been 
out  of  repair  most  of  the  lime,)  has 
within  two  months  used  up  or  destroyed 
apart  of  the  wheels  of  both  enaineS, 
and  is  now  using  a  set  of  Mr.  Baldwin'* 
wheels.  r 

"  TJie  other  improvements  affect  the 
force-pump,  eccentrics,  and  reverse  gearf, 
aH  of  Which  are  so  much  simplified  thaj 
the  joints  and  working  parts  are  not 
more  than  half  as  numerous  as  in  the 
common  English  engine.  The  steamj- 
pipes  have  all  ground  metallic  joint*, 
and  no  cement  or  soft  solder  is  used  itt 
any  of  the  joints  of  the  engine. 
,  "  Another  very  important  Unprovement 
bas  been  added,  by  which  the  adhesion 
of  the  driving  wheels  may  be  increase^ 
at  will,  from  35  to  50  per  cent.  By 
tliis  means,  one  of  £hese  engines,  what 
only  6.48?  lbs.  on  her  driving  wheels, 
as  a  fixed  weight,  has  carried  a  gross 
weight  of  80  to;.s  up  an  inclination 
nearly  two  miles  in  length,  of  35  feet 
per  mile  ascent,  without  any  perceptible 
slipping  of  the  wheels. 

"The  great  object  of  the  whole  of  these 
improvements  has  been  to  strengthen 
•the  weak  points  in  the  machine,  and  to 
simplify  and  reduce  the  number  of  its 
parts ;  and  so  fully  has  this  object  been 
accomplished,  that  this  engine  may 
justly  be  considered  the  most  perfect  Of 
jts  kind  now  in  use.''* 

NOTES  AND  NOTICES. 

The  Railroad  System  in  America.— The  New 
Brunswick  Fredonian  says:—**  Railway  stocks  git 
all  the  go  now  a-days  among  tfce  speculators' anS 
Capitalists.  A  few  days  sinc«  books  were  opened  in 
Philadelphia  tor  subscription  to  (he  stock  of  th'fe 
Lancaster,  Portsmouth,  and  Harrisburgh  Railed. 
J i!  thirty-one  minutes  every  share  was  taken,  as*!  a 
Jaige  number  applied  lor  beyorfd  (he  ability  of  the 
Commissioners  to  supply.  The  stock  of  the  New 
Jersey  Railroad  anil  Transportation  Company  Is 
gradually  advancing  to  its  real  value.  It  is  eagerly 
tought  after  now  at  126,  and  will,  it  is  be  life  vert, 
not  stop  much,  if  any,  short  of  200/.  The  stock  of 
tbe  Camden  and  Am  boy  Railroad  is  also  selliug  at 
ap  advance  of  something  like  60  per  cent. 

Painted  Binding. — Many  beautiful  subjects  may 
he  formed  on  the  sides  of  books  by  the  workman 
skilled  in  painting.  The  volume  is  prepaied  by  be*, 
iny;  pastewashed,  so  a*  to  present  an  uniform  law* 
colour,  the  designs  slightly  traced,  and  afterward* 
coloured  accorning  to  the  pattern,  the  colours  being 
mixed  to  the  proper gh*de  with  .water.  Theshade* 
must  be  tried  on  pieces  of  refuse  leather,  as,. being 
r~ — — •     J.'..-  ■*    ' 

•  For  a  further  explanation  of  the  construction 
of  Mr.  BaldwU'i  engines,  see  Mecb.  kug.,  Vol,    : 
;Xxiii.p.3#.  4  '  ^      T      ^ 
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xpirit  coloflra,  when  once  laid  on,  no  art  can  soften 
hem  down  if  too  strong ;  and  a  peculiar  ligh'.nem 
of  fjftteh  Will  be  necessary  to  produce  effect.  Por- 
traits, &c,  may  also  be  executed  in  thi«  manner; 
and  many  superb  designs  have  at  limes  been  exe- 
cuted by  the  best  binders  of  this  country  and  France. 
M.  0hk>t,  bookseller,  of  Paris*  presented  a  copy  of 
the  "  Hciuriade,"  pabtished  by  himself,  to  Louis 
XVIII.,  most  elegantly  ornamented  in  this  style.  It 
was  executed  by  M.  Betlier,  bookbinder,  of  Tours, 
and  presented  on  one  side  a  miniature  portrait  of 
Henry  IV.,  and  on  the  other  a  similar  one  of 
Louis  XVII  I.,  both  perfect  likenesses.  The  great. 
est  difficulty  consisted  in  the  portraits,  which  were 
first  imprinted  on  paper,  very  moist,  and  imme- 
diately applied  to  the  cover,  on  which  they  were 
impressed  with  a  flat  roller.  When  perfectly  dry, 
-..  they  were  coloured  with  all  the  art  of  which  the 
f  "Wader  was  capable,  and  the  other  ornamental  paint- 

-  Jugs  executed  by  hand.  This  proceeding  requires 
great  care  in  the  execution;  and  will  be  applicable 
to  any  design  where  the  binding  will  justify  the 

jstpejue.— Arnett '»  Bibiiopeyia. 

Power  of  the  Screw.— There  is  a  screw-dock  in 
New  York,  at  which  a  ship  weighing  200  tons  cab 
be  raised  a  height  of  two  feet  iu  thirty  minutes  by 
the  power  of  only  fifty  men  applied  to  the  screws. 

Prodigious  Force  of  Earthquakes. — An  English 
merchant  ship,  which  was  neai  ly  four  miles  from 
.  the  land  (at  the  time  of  the  late  earthquake  in 
'Chili),  and  going  seven  knots,  seemed  in  a  moment 
to  bear  tested,  and  her  bottom  grated  as  oh  a'lifcrd 
sand.  So. perfect  was  the  illusion,  indeed,  that  the 
master  was  in  the  act  of  lowering  his  boats  to 
•a ve  the' crew,  considering  the  vessel  irrecovrraMy 
wrecked  on  a  bank,  when  it  was  ascertained  that 
there  were  no  soundings  even  at  ninety  fathoms ! 
—Extract  front  a  Private  Letter  in  the  Atherueum. 

Plate- G /ass. — A  French  paper  states,  that  the 
•largest  piece  of  plate  glass  ever  manufactured  has 
ju  i  been,  finished  at  St.  Gobin.  « It  is  175  French 
•  inches  high  by  125  wide.  At  the  last.  Exhibition  at 
the  Louvre,  tue  largest  plate  shown  was  155  inches 
by  SB. 

Afr.  Perkins* -Boiler.— The  Franklin  Journal  for 
'last  month  contains*  a  paper  by  Professor  Bache  of 
the  University  of  Pennsylvania,  in  which  he  gives 
the  details  of  a  series  of  experiments  made  by  him 
"  on  the  efficacy  of  Perkins'  Steam*  Boilers. "  "  The 
inference  fr«m  these  experiments,"  says  the  Pro- 
fessor, "  is  obviously,  that  to  far  from  producing 
.any  important  effect  in  promoting  the  generation  of 
steam,  the  inner  cylinders  or  circulars  did  not  even 
effect  a  sensible  increase  in  the  quantity  of  water 
vaporized  in  a  given  time,  and  with  a  given  quantity 
of  fuel." 

Thermometer*.—  Professor  Johnson  exhibited 
■one  alcohol  and  mercurial  thermometers  con- 
structed by  hiin  of  large  size  and  admitting  of  gra- 
duation to'hundredths  and  even  two  hundredths  of  a 
degree  Fahr.  ■  He  showed  a  enrious  fact  not  noticed 

-  in  descriptions  of  the  thermometer,  namely,  that 
the  first  effect  of  heat  on  one  of  these  instruments 
is  to  cause  a  fall  in  the  liquid,  and  the  reverse  on 
reducing  the  temperature— effects  produced  as  was 

.  explained  by  the  expansion  and  contraction  of  the 
glis*.— Monthly  Meeting  FranMm  Institute. 

Mr.  Gumey's  Case—  We  have  good  authority 
-for  stating,  that  the  Chancellor  of  the  Exchequer 
has  refused  the  consent  of  the  Crown  to  the  grant 
of  16,0002.  proposed,  by  a  Committee  of  the  House 
of  Commons  to  be  given  to  Mr.  Gurney  as  the 
alleged  inven'or  of  steam-carriages  on  common 
roads.  The  Chancellor  of  the  Exchequer's  con- 
duct in  this  affair  does  him  great  credit. 

Tidal  Experiment.— A  stone  plunged  into  a  pool 

of* still  water  occasions  a  series  of  waves  to  ad- 

.     Yarn*  along  the  surface,  though  the  water  itself  is 


not  carried  forward,  but  only  rises  into  heights,  atjd 
sinks  into  hollows,  each  portion  ot"  the  surface  be* 
«tng  elevated  and  depressed  in  U»  turn.  ^pfejMjber 
stone  of  the  same  size  thrown  into  the  WaterVrear 
the  first  will  occasion  a  similar  set  of  undulations. 
Then,  if  an  equal  and  similar  wave  from  each  alone 
arrive  at  the  same  spot  at  the  same  time,  so  that 
the  elevation  of  the  one  exactly  coincides -witb-ibe 
elevation  of  the  other,  their  united  effect  will  pro- 
duce a  wave  twice  the  size  of  either ;  but  if  one 
wave  precede  the  other  by  exactly  half  an  undula- 
tion, the  elevation  of  the  one  will  coincide  with 
the  hollow  of  the  other,  and  the  hollow  of  the  asm 
with  .the  elevation  of  the  other,  and  the  waves  will 
so  entirely  obliterate  one  another,  that  the  surface 
of  the  water  will  remain  smooth  and  level.  It  will 
be  found  that,  according  to  this  principle,  when 
still  water  is  disturbed  by  the  fall,  of  two_  canal 
Stones,  that  there  are  certain  line's  on  its  sUrfawtf 
-a  hyperbolic  form,  where  the  water  is  smoothest 
consequence  of  the  Waves  obliterating  each  other j 
'  and  that  the  elevation  of  the  water  in  the  adjacent 
'pans  corresponds  to  both  the  waves  united.  Now, 
in  the  spring  and  neap  tides,  arising  from  the 
combination  of  the  single  soli-lunar  waves,  the 
spring-tide  is  the  joint  result  of  the  combination 
when  they  coincide  in  time  and  place; 'and  flie 
neap- tide  happens  when  they  succeed  each  other  by 
half  an  interval,  so  at  to  leave  only  the  effect  of 
this  difference  sensible.  It  is  therefore  evident, 
•that  if  the  solar  and  lunar  tides  were  of  the  name 
height  there  would  be  no  difference,  consequently 
no  neap-tides,  and  tire  springtides  twice  as  high  as 
-either  separately.  In  the  port  of  Botsha,  in  Tbo- 
quin,  where  the  tides  arrive  by  two  channel  *;  of 
lengths  corresponding  to  half  an  interval,-  there  is 
neither  4tigh  nor  low  wafer;  on  ectovat  -ofHWtta- 
terference  of  waves.— :Mrs»  SomervWe. 

Evaporation  of  Plants.— Fore*\s  cool  the  air  by 
shading  the  ground  from  the  sun,  and  by  evapora- 
tion fiom  the  boughs.  Hales  found  that  the  leaves 
of  a  single  plant  of  helianthu?,  three  feet  high,  ex- 
posed nearly  forty  feet  ot  surface ;  and  if  it  be 
considered  ibat  tie  woody  regions  of.  the  river 
'Amazon?,  and  the  higher  part  of  the  Oroonoko, 
occupy  an  area  of  200,000  square  leagues,  sou* 
idea  may  be  forised  of  the  torrents  of  vapour  which 
arixe  from  the  leaves  of  foiests  all  over  the  globe. 
However,  the  irigorific  effects  of  their  evaporation 
are  counteracted  in  some  measure  by  the  perfect 
calm  which  reign*  in  the  tropical  wildera<sses.<«- 
Mrs.  iomerviile. 

Communications  received  from  Fanqoi  —  Mr. 
Thomas  Gray— E.  H.-A  Looker-on— Mr.  Dickin- 
son—G.  J.  H. 


{&  Patents  taken  out  with  econosif  an*?  aV 
s patch  ;  Specifications  prepared  or  revised ^  He> 
veats  entered;  and  generally  every  Branch  «r 
-Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by.  skilful  j 
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PATENT    PADDLE-WHEEL    CASE. 

vice-chan  CBixom*s  coukt, 
July  10,  20,  and  2 1,1835. 

Morgan  and  Lucena  v.  Seawards, 
(Further  Report*) 
The  paddle-wheel  which  forms  the  sub- 
ject  of  the  charge  of  piracy  in  this  case 
was  fully  described  in  our  journal  of  the 
24th  of  January  last — not  only  as  it  was* 
originally  patented  by  Mr.  Elijah  Gal- 
loway, who  transferred  his  right  to  the 
plaintiffs,  Messrs.  Morgan  and  Lucena, 
but  as  it  has  been  since  improved  and  is 
now  constructed  by  them.  As  the  en- 
graving then  given  of  the  original  con- 
struction of  the  wheel,  however,  is  some- 
what indistinct  (though  copied  from  Mr. 
Galloway's  own  work  on  the  Steam- 
Engine),  we  have  given  on  the  opposite 
page  a  side-section  and  an  end- new  of  it, 
which  are  exact  copies  of  the  two  princi- 
pal figures  in  the  drawing  attached  to 
Mr.  Galloway's  specification.  We  sub- 
join, also,  a  copy  of  so  much  of  the 
specification  aa  is  descriptive  of  these 
figures,  and  the  extent  of  the  patentee's 
claim : — 

"  Fig.  1,  represents  a  section  of  a  paddle- 
wbeel  constructed  according  to  my  improve- 
ment ;  fig.  2,  an  end  view. 

4  *  **  *  # 

"  a,  o,  c,  d,  aad  *,  the  float  board*,  or 
paddles,  which  are  affixed  by  straps  aad  screw 
bolts,  or  by  any  other  suitable  means,  to  bent 
stems  marked/. 

*  *  •  *  • 

"  it  A,  i,j,  and  kt  are  connecting  rods  at- 
tached at  one  of  their  ends  by  pins  or  bolts 
r,  to  the  bent  stems  /,  of  the  float  boards, 
Ice;  the  other  ends  of  all  these  rods  except- 
ing g,  are  attached  to  the  disc  A,  by  pins  or 
bolts,  S.  The  disc  A,  is  made  to  revolve  on 
the  crank  B  ;  C,  is  the  framing;  f>,  are 
the  radiating  arms  ot  the  wheel;  *,  are  the 
axes  (which  carry  the  stems  of  the  float- 
boards,  and  which  connect  the  two  sides  of 
the  framing  of  the  wheel) ;  E  1,  and  E  2, 
are  the  naves  or  bosses  to  which  the  radiating 
arms  are  fixed,  by  screw  bolts,  or  by  any 
other  suitable  means.  The  crank  B,  is  fixed 
in  the  outer  beaffa*  F,  and  is  prevented 
from  turning  therein;. by  the  adjusting  screw 
X,  or  by  keys,  or  by  both ;  the  outer  .nave 
plate,  or  boss,  E  2,  fitf.  2,.  revolves  round  an 
axis ;  G,  is  the  shaft  which  communicates 
rotatory  motion  from  the  engine,  and  which 
shaft  G,  is  made  fast  to  the  inner  nave 
plate,  or  boss  E  1,.%.  2 ;  and  thus  the  wheel 
is  mate  to  revolve  independent  of  the  crank, 
the  part  ar,  being  merely  a  bearing,  and  not  a 


fixture.  Now,  it  will  be  evident  from  the 
above  description,  that  on  turning  the  wheel 
in  the  direction  of  the  arrow,  fig,  1,  the 
paddle  or  float- board  d,  will,  be  carried  for- 
ward to  aearly  the  position  of  e.  Jt  will  be 
seen,  that  the  lever  £,.  is.  made  .fast  to  the 
disc  A,  and  does  not  turn  on  a  pin,  as  is  the 
case  with  the  others;  consequently,  the  ad- 
vancing of  d,  to  the  position  of  e,  will  turn  * 
the  disc  A,  and  with  it  the  other  levers,  A, 
i,j,  and  Ar,  which,  together  with  the  revolving 
of  the  wheel,  will  cause  each  of  the  paddles  or 
float-boards  successively  to  take  the  position 
shown  by  a,  and  all  the  other  positions 
shown  in  thedrawing. 

***** 

"  And  as  regards  my  improvements  on 
machinery  for  propelling  vessels,  the  mode 
hereinbefore  described,  of  giving  the  required 
angle  to  the  paddles,  by  means  of  the  rods 
gt  A,  *,  j,  and  k9  and  bent  stems  marked  f,  the 
disc  A,  and  the  crank  B,  and  such  my  im- 
provements, being,  to  the  best  of  my  know- 
ledge and  belief,  entirely  new  and  never  be- 
fore  used,  #c."  ■    " 

-  The  padtfle-wheel  constructed  by  the 
defendants,  Messrs.  Seawards,  and  which 
was^Uarged-to  he  4m  .iiuitaUott  of  Jftr. 
Galloway's  wheel,  is  represented  in  the 
engravings  on  our  front  page,  the  posi- 
tions in  which  it  is  shown  being  precisely 
analogous  to  that  in  which  the  plaintiffs' 
wheel  is  exhibited,  that  the  reader  may 
the  more  readily  perceive  how  far  they 
resemble  or  differ  from  each  other. 

For  the  Injunction, 

Affidavits  were  produced  of  the  pur- 
port following:-*— 

Messrs.  Morgan  and  Lucena,  after  reciting 
Mr.  £.  Galloway's  patent  and  specification, 
and  the  history  of  their  title  thereto,  Say,  that 
on  the  10th  April,  183d,  these  deponents  were 
informedVas  they  believe  the  fact  and  truth 
to  be,  that  the  defendants  had  fitted  or 
caused  to  be  fitted,  to  the  Levant  steam- boat, 
which,  as  they  were  informed,  and  believe, 
was  then  immediately  about  to  leave  this 
country  for  the  Mediterranean,  two  paddle- 
wheels,  the  paddles  whereof  were  acted  upon 
by  using  or  imitating  the  mode  described  in 
the  specification  of  E.  Galloway.  And  these 
deponents  further  say,  that  they  have  been  in- 
formed  and  believe,  that  the  said  paddles  of  the 
said  paddle-wheel, fitted  by  the  said  defendants 
totfae  said  Levant  steam- boat,  were  acted  upon 
by  the  samemeans  and  combination  of  mecha- 
nical instruments  orimplements  or  parts,  as  are 
set  forth  in  the  said  specification :  and  that  the 
mode  of  causing  the  said  paddles  to  enter 
and  leave  the  water,  is  substantially  the  same 
as  the  mode  set  forth  in  the  said  specification, 
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tut  that,  in  order,  a*  these  deponents  believe, 
to  prevent  the  said  infringement  of  these  de- 
ponents' patent  right  from  being  detected,  the 
said  defendants  have  caused  the  collar  cor- 
responding with  the  disc  A,  in  the  said 
specification,  and  the  parts  corresponding 
^with  the  parts  marked  f9g,h,  i,j,  and  k,  in 
the  said  specification,  to  be  placed  in  altered 
^positions  on  the  said  paddle-wheels,  fitted  to 
^the  said  Levant  steam- boat,  so  that  the  collar 
..and  the  said  parts,  corresponding  with  the 
'said  parts  marked  g,  A,  i,  j,  and  k,  in  the 
said  specification,  revolve  on  an  enlarged  axis 
x  affixed  to  the  side  of  the  said  steam-boat,  and 
.the  parts  corresponding  with  the  bent  stems 
/,  in  the  said  specification,  are  attached  to, 
:  and  revolve  with,  the  inner  ends  of  the  float- 
boards  or  paddles;  whereas  such  disc  A,  and 
the  parts  g,  A.  i,  j,  and  k,  according  to  the 
.laid  specification,  would  be  placed  on  an 
jixis  between  the  frames  of  the  said  paddle- 
wheels^  and  the  bent  stems  /,  in  the  said 
Specification,  would  be  attached  towards  both 
the  ends  of  the  float- boards  or  paddles,  and 
revolve  with  them ;  and  in  the  said  paddle- 
wheels  fitted  to  the  said  steam- boat,  the 
paddle-shaft  runs  through  the  paddle-wheel ; 
and  these  deponents  further  say,  they  have 
been  informed,  and  they  believe,  that  the  said 
defendants  have,  in  the  wheels  so  fitted  by 
them  to  the  said  vessel,  the  Levant,  sub- 
stituted a  radial  lever  or  arm  for  the  fixed 
.rod  or  lever  g,  in  the  said  specification,  and 
have  fixed  the  same  in  the  said  collar  cor- 
responding with  the  disc  A,  in  the  said 
specification,  and  connected  the  said  radial 
lever  or  arm  to  .the  side  of  the  frame  of  the 
wheel,  by  a  drag-link  attached  to  it,  and 
that  the  said  radial  lever  or  arm,  in  the 
wheels,  so  fitted  to  the  said  vessel,  the  Levant, 
is  placed  there  for  the  purpose  of  causing  the 
collar  corresponding  with  the  said  disc  A, 
to  revolve  eccentrically' to  the  main  axis  of 
the  paddle-wheel,  in  the  same  manner  as  is 
effected  by  the  fixed  rod  or  lever  g,  in  the 
wheels  made  according  to  the  mode  described 

.  in  the  said  specification  ;  and  these  deponents 
"further  say,  they  have  been  informed,  and 
they  believe,  that  with  the  like  view  of  pre- 
venting the  detection  of  the  said  infringement, 
the  said  defendants  have  caused  the  said 
radial  lever  or  arm  to  be  shorter  than  the 
said  fixed  rod  or  lever  gt  and  to  be  so  con- 
nected with  the  side  of  the  frame  of  the 
wheel,  by  a  drag-link  as  aforesaid,  and  not 
be  immediately  connected  with  any  of  the 
^float-boards   or   paddles,  whereas  the  said 

'fixed  rod  or  lever  g,  is  immediately  con- 
nected with  one  of  the  float-boards  or  paddles, 
in  wheels  constructed  according  to  the  mode 
described  in  the  said  specification  ;  and  these 
.deponents  have  been  informed,  and  believe, 
that  the  said  steam-boat,  called  the  Levant, 
has  left  this  country  since  the  said  10th  day 
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of  April,  1835,  on  her  voyage  jto 
terraaean  ;  and  these  deponents  furjtb£F,*ajF, 
that  on  the  4th  day  of  this  ia&t  month  $f 
May,  and  not  before,  they  were  informed,  jy* 
they  believe  the  fact  and  truth  to  be,  ti^t 
the  said  defendants  bad  entered  into  a  ex- 
tract with  a  company  called  the  Mediterranean 
and  Levant  Steam- Packet  Company,  to  sup- 
ply the  said  company  with  paddle  wJ^ejs 
similar  to  those  fitted  by  the  said  defendaj^ 
to  the  said  steam- boat  called  the  Levant,  ' 

Mr,  AJ.  J.  Brunei,  C.E  ,  saith,  that  jp 
examining  the  paddles  of  the  paddle-  wheels  s> 
fitted  to  the  Levant,  he  found  that  the  sajae 
had  the  required  action  or  angle  conveyejfar 
transmitted  to  them  by  the  same  means  wA 
combination  of  mechanical  instruments  or  inw- 
provements  or  parts  as  are  set  forth  in  the; 
specification  of  E.  Galloway,  and  the  drawings 
thereunto  annexed ;  and  that  the  mode  ^f 
causing  the  paddles  to  enter  and  leave  thjp 
water  at  the  required  angle  is  substantial 
the  same  as  that  described  in  the  said  spectr 
fication  and  drawings ;  and  that  the  model* 
each  is  destined  to  perform  the  same  func- 
tions, and  is  used  as  the  means  necessary  foe 
giving  to  the  paddles  the  required  action  or 
any  angle  that  may  be  considered  most  solv- 
able for  the  object  obviously  contemplate*) 
and  specified  in  the  said  specification  an*4 
drawings.  And  this  deponent  further  sai&, 
that  the  said  paddle-wheels  fitted  to  the  l^e? 
vant,  as  before- mentioned,  differed  so  far. ap  ' 
regards  the  combination,  in  the  said  specific 
cation  described,  from  those  manufacture^ 
by  the  plaintiff,  William  Morgan-,  in  accqr4^ 
ance  with  the  said  specification,  in  thejfet^ 
lowing  respects  merely,  that  is  to  say.  *  ring 
or  coupling  A,  and  the  parts  g,  A4  *,^»  anjl 
k,  attached  thereto  in  the  defendants)  vhee£ 
turn  on  an  enlarged  axis- to  the  shipYs&ej 
whereas  such  coupling  or  disc  A,  andit|$ 
parts  gr  h,  i,j,  and*,  according  to  the  a%*V 
said  specification  and  drawings,  are  jdftcqjji 
on  an  axis  between  the  two  framings  oj?  ^ 
wheel  and  the  radial  lever  or  arm  ;  gt  ittr&fr 
defendants'  wheel,  projects  from  the  coupling 
or  ring  A,  in  which  it  is  fixed,,  and  is,  cq/£ 
nee  ted  with  the  frame  of  the  wheel  by  a>«fogfe 
link  (working  on  a  pin-joint  in  the  letter,  a»A 
in  another  pin  affixed  to  the  fra^J^-tf fjty&t 
being  immediately  connected  with  a^ifrO^S 
the  float- boards  or  paddles ;  whereas  the -ana*? 
lever,  orrod£,  described  i  if  the satd$fc*eHJte 
cation  and  drawing,  which  produces  t^i|lnj 
effect  as  the  radial  lever  or  •rm^fo<th%4«te 
feasants'  wheel,  in  giving  the  requireo!  angle 
to  all  the  float-boards  or  paddles,  is  also-im* 
mediately  connected  with  one-  of  tfte  float? 
boards  or  paddles  in  the  plaintf 0^  W5ipa^ 
Morgan's  wheels.  And  this  deponeat//f*r- 
ther  saith,  it  is  indispensable  in  wheel* 
according  to  the  said  specincatihBr^iuf  i 
in  those  made  by  the  defendants  in  fan 
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dot*  that  the  excentric  axis  should  be 
,  !|  rand  this  deponent  further  saith,  that 
;M*t6ose  fitted  to  the  Levant  the  excentric ' 
Htxlf  was  fixed  to  the  vessel's  side,  whereas  in 
thcfsaid  specification  the  excentric  axis  is 
described  as  fixed  to  the  projecting  framing 
of  the  paddle-box.  And  this  deponent  far- 
mer saith,  that  the  said  enlarged  axis  or  ex- 
~6etttric  so  affixed  to  the  ship's  side  in  the 
Levants  wheels  are  the  same  in  substance 
fend  effect  as  the  cranked  axis  B  in  the  said 
specification,  both  being  employed  for  the 
purpose  of  causing  the  coupling  or  disc  A,  in 
Its  revolution,  to  turn  eccentrically  to  the 
main  shaft.  And  this  deponent  further  saith, 
that  in  the  said  wheels  fitted  to  the  Levant 
the  paddle-shaft  runs  through  both  the 
frames  of  the  wheels,  which  is  effected  by  the 
removal  of  the  combined  parts  /,  g,  hyi,j, 
arid  k,  A  and  B,  from  the  interior  of  the 
wheels  (where  they  are  placed  in  conformity 
with  the  said  specification)  to  the  outside  of 
tire  frames.  And  this  deponent  further  saith, 
that  the  paddle-shaft  in  wheels  made  accord- 
ing to  the  mode  described  in  the  said  specifi- 
cation cannot  be  carried  through  both 
frames,  in  consequence  of  the  combined  parts, 
/,£»%,  i,j,  and  kt.  A  and  B  being  necessarily 
jflaced  in  the  interior  of  such  wheels,  but 
^Jfcat,  in  the  judgment  of  this  deponent,  the 
requisite  strength  is  in  this  case  effectually 
obtained  by  cross- bracing  or  ties;*  and, 
therefore,  that  no  disadvantage  has  been 
fpund  to  arise  in  practice  from  the  paddle- 
phaftnot  passing  through  the  wheel .f  And 
this  deponent  further  saith,  that  the  altera- 
tions in  the  framings  and  shafts  of  the  paddle- 
wheel  so  fitted  to  the  Levant,  are  not  al- 
iferatmns  in  those  parts  which  constitute 
the  Invention  claimed  by  the  said  patent. 
And  this  deponent  further  saith,  that  a  dis- 
advantageous consequence  results  from  the 
said:  defendants  having  made  the  paddle* 
Shafts  to  extend  or  project  through  the  wheels 
so  fitted  to  the  said  steam- vessel,  Levant; 
inasmuch  as  in  the  passage  of  the  float- 
tieara's  er  paddles  through  the  water,  the  de- 

**  The  plaintiffs'  wheel,  as  originally  constructed, 
btiwevef,-  contained  no  such  *'  cross-bracing  or 
fiess."  Seethe  engravings,  and  also  the  subsequent 
evide  ac*  of  Tunnicliffe  and  Nugent.  If  tbe  reader 
frill  kee.p  this  in  mind  it  may  help  to  account  for 
Unr  extraordinary  difference  of  opinion  between  tbe 
t*a  sets  of  Witnesses  on  the  point  of  strength.  The 
pt*lnU£»'  wjtnes»es  speak  invariably  of  Morgan's 
whrel  as  it  is  now  constructed ;  the  defendants'  of 
ttrt'wneer  %i  It  should  be  constructed  according  to 
m*&eifiikti»m—ET>.  M.  M. 

"^I'rorni  the  following  extract  from  tbe  evidence 
g Mfo4>y -Admiral  Sir  Pulteney  Malcolm  before  the 
Sftiftg  $ej?itt)Ht*e  for  Steam  Navigation  to  India. 
iLwU^bt  seen  that  Mr.  Brunei  has  been  probably 
dnWormed on  thi-.  point  :— 
-"mWae^here  not  *ome  accident  with  the  Fire- 
tabwtvtfwffc&^Yei,  I  think  there  waft, 
aa  i«Sr*f  P  to  tn*  aghf—l  do  not  recollect ;  but  I 


sired  action  being  imparted  to  them  at  one 
end  only,  and  tbe  resistance  of  the  water  be- 
ing dispersed  over  the  whole  of  each  float* 
board  or  paddle  immersed,  a  twisting  strain, 
is  brought  not  only  on  the  float-boards  them- 
selves, but  likewise  on  their  centres  of  mo- 
tion t;  and  also  extends  to  the  several  parts, 
instruments,  or  implements,  by  which  tfie 
required  angles  are  given  to  the  said  float- 
boards  or  paddles,  such  strain  having  a  direct 
tendency  forcibly  to  separate  the  said  parts  or 
instruments.  And  this  deponent  further 
saith,  that  another  injurious  consequence 
attendant  on  the  saicj  application  by  the  said 
defendants  of  the  mode  for  giving  to  the  pad- 
dles the  required  action,  is,  that  the  pins  or 
bolts  sr,  by  which  the  triangular  levers/ are 
coupled  with  the  rods  ht  i,  j,  and  kt  are  Of 
necessity  of  considerable  length,  and,  being- 
only  held  at  one  end,  are  very  insecure. 
And  tbis  deponent  further  saith,  that,  in  his 
judgment,  the  said  defendants  have  in  the 
wheels  so  fitted  by  them  to  tbe  said  steam- 
vessel,  the  Levant,  injudiciously  departed 
from  the  arrangement  of  the  means  described 
in  the  said  specification  for  imparting  the  de- 
sired action  to  the  floats;  and  that  the  com- 
bination as  applied  by  the  said  defendants  is, 
although  substantially  tbe  same  as  that  de- 
scribed in  the  said  specification,  less  effective 
than  when  applied  in  accordance  with  the 
said  specification,  as  in  such  latter  case  the 
float-boards  are  acted  upon  in  their  centre, 
and  the  strain  is  thus  allowed  to  bear  with 
equal  force  on  every  part  of  the  paddles  or 
floats,  which  renders  tbe  mode  as  set  forth  in 
the  said  specification  at  once  more  effective 
and  secure  than  the  imitation  of  it  practised, 
as  aforesaid,  by  the  said  defendants.  And 
this  deponent  further  saith,  that  by  the  de- 
fendants' substitution,  in  the  wheels  fitted  to 
the  said  vessel,  the  Levant,  of  the  radial 
lever  or  arm  g,  with  a  drag-link  coupling  it 
to  the  frame  tor  the  arm,  lever,  or  rod  g,  de- 
scribed in  the  said  specification,  three  addi- 
tional pin-joints  and  one  guiderrod,  besides 
the  drag-link,  are  all  rendered  necessary  to 
perform  the  same  functions  as  those  performed 
by  the  mode  described  in  the  said  specifica- 
tion ;  and  that  the  said  deviation  requiring, 
as  it  does,  the  said  additional  means  to  pro- 
duce the  same  effect,  is  disadvantageous. 
And  this  deponent  further  saith,  that,  from 
the  circumstances  hereinbefore  set  forth,  such 
change  of  position  in  the  eccentric  wheels  so 
fitted  to  the  Levant  steamer,  of  the  combined 
parts  or  mode  claimed  by  the  said  specifica- 
tion, is,  in  this  deponent's  belief,  only  a 
colourable  expedient  to  evade  the  said  parent, 
as  in  other  respects  the  character  of  the  com- 
bination of  the  various  parts  i3  the  same  *s 
that  described  in  the  said  specification,  that 
is  to  say,  the  bent  stems /are  attached  to  the 
connecting-rods  h,  ifj,  and  k,  by  the  pinsf, 
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Hie  ee*ntetfag**>it  are  attached  to  the  cou- 
pling or  ring  A  by  the  pins  S,  as  set  forth  in 
the  said  specification;  the  connecting-rod  g 
H  permanently  fixed  to  the  coupling  or  ring 
A,  which  coupling  or  ring  revolves  eccentric- 
ally to  the  main  shaft,  the  coupling  or  ring 
A  being  in  substance  and  effect  the  same  as 
the  disc  or  coupling  A  described  in  the  said 
specification ;  and  the  connecting  rod  g  is 
tfoupled  by  a  link  to  the  framing  of  the 
wheel,  and  therefore  draws  round  tip  cou- 
pling or  ring  A ;  consequently,  the  rods  h,  i,j, 
and  k,  and  the  rod  or  lever  g,  owing  to  their 
Banner  of  combination,  perform  equally  in 
both  oases  the  same  functions,  and  are  the 
necessary  means  for  giving  to  the  paddles  the 
required  action,  er  any  angle  that  may  be 
,  considered  most  suitable  for  them,  to  enter 
and  leave  the  wafer;  and  which  effect  is 
alike  produced  both  in  wheels  made  accord* 
ing  to  the  said  specification  and  in  those, 
fitted  to  the  Levant,  in  consequence  of  the 
connecting- rod9  A,  i,  j,  and  k,  being  move- 
able* aa  their  pins  r  and  s>  with  reference  to 
theiu  attachment  to  the  bent  stems/,  and  the 
edlialing  or  disc  A ;  and  of  the  connecting* 
vod  g  being  a  fixture  to  the  coupling  or  disc 
Af  and  such  coupling  or  disc  revolving  on  an 
axis  at  a  distance  from  or  eccentric  to  the 
shaft  of  the  paddle-wheel. 

Mr.  Alexander  Park,  C.  E.  and  Mr.  WiU 
Kqm  Carpmael,  C.E.,  Say,  for  reasons  similar 
t©  those  given  by  Mr.  Brunei,  that  they  con- 
slder  the  mode  of  construction  adopted  by 
the  defendants  to  be  merely  a  "  colourable1' 
attempt  to  evade  the  plaintiff's  patent,  and 
in  so  far  as  it*  is  a  departure  from  that  laid 
tfown  in  E.  Galloway's  specification,  highly 
injudicious. 

Afr.  John  Kingston,  Engineer  and'  Master 
Millwright  of  his  Majesty's  Dock  Yard, 
Woolwich,  Saith,  that  he  has  witnessed  the 
progress  of  the  application  of  the  plaintiff, 
William  Morgan's  patented  wheels,  to  seve* 
ral  of  his  Majesty's  steam- vessels;  from  the 
first  set  of  such  wheels,  which  were  fitted  at 
the  close  of  the  year,  one  thousand  eight 
hundred  and  twenty-nine  up  to  the  present 
time ;  and  this  deponent  further  saith,  that 
•vary  such  set  of  wheels  so  applied  presented 
the  same  character  of  combination,  and  has 
never  been  deviated  from;  and  this  deponent 
Airther  saith,  that  in  every  instance  the  float- 
boards  er  paddles  of  such  paddle-wheels  have 
been  each  fixed  to  a  bent  stem  vibrating  on 
an  axis,  and  have  been  made  to  assume  the 
•squired  angles  by  means  of  rods  connected 
by  pin  joints  to  the  bent  stem-heads  at  one 
of  their  ends,  and  connected  at  their  other 
ends  (with  one  exception  in  each  wheel)  to  -a 
disc  or  collar  working  on  an  eccentric  axis 
in  the  centre  of  the  wheel,  the  rod  excepted, 
feeing  made  a  fixture  in  the  disc  or  collar,  in 
*#k*  that  by  its  connexion  to  the  bent  stem 


it  should  cause  the  diso  or  collar  U  vewaM 
with  the  main  frame  of  the  wheel,  and  thus, 
by  dragging  or  forcing  -the  disc  or  collar 
round,  cause  the  pin- jointed  reds  to  give  the 
angles  required  to  their  respective  floats;  and 
this  deponent  further  saith,  that  in  the  wheels 
universally  known  as  the  said  plaintiff,  WiU 
liam  Morgan's  wheels,  the  eccentric  axis  hat 
been  always  formed  by  means  of  a  crank, 
whose  shaft  or  gudgeon  has  been  a  fixture  in 
or  on  the  outer  beam  of  the  paddle-box  frame, 
and  whose  throw  or  pin  has  formed  the  axia, 
And  this  deponent  further  saith,  that  such 
combination  of  parts  to  produce  the  desired 
angles  for  the  float- boards  or  paddles,  hat 
never  been  departed  from  in  any  of  the 
wheels  fitted  by  the  plaintiff,  William  Morgan, 
to  vessels  for  his  Majesty's  service,  nor  has 
any  addition  been  made  thereto,  or  been  rea* 
dered  necessary  to  give  the  required  angles 
to  the  float- boards  or  paddles.  And  this  de- 
ponent saith,  that,  according  to  the  best  ef 
bis  knowledge  and  belief,  the  said  combine* 
tien  so  applied  by  the  said  plaintiff,  William 
Morgan,  was  neither  known  nor  used  in  this 
kingdom  previously  to  its  introduction  by 
the  said  plaintiff  in  the  year  1839.  And 
this  deponent  further  saith,  that  in  the  disr 
charge  of  his  official  duties  be  has  from  time 
to  time  collected  from  such  of  the  com- 
manders of  his  Majesty's  steamers  at  have 
used  the  wheels  made  by  the  said  plaintiff, 
William  Morgan,  most  favourable  accounts 
of  their  performance,  especially  during  tem- 
pestuous and  adverse  weather.  And  this  de- 
ponent further  saith,  be  has  found  such  acr 
eounts  to  be  fully  borne  out  by  the  opinions 
of  the  engineers  who  have  worked  the  en- 
gines  to  which  such  wheels  have  been  fixed. 
And  this  deponent  further  saith,  that  the 
system  of  trussing  adopted  by  the  said  plain- 
tiff, William  Morgan,  in  the  wheels  of  hit 
construction,  fully  compensates  for  the  wan* 
of  the  shaft  being  carried  through  from  side 
frame  to  side  frame,  which  this  deponent  is 
enabled  to  say  from  having  officially  ex- 
amined such  wheels  en  their  return  from  ser- 
vice to  Woolwich  Dock  Yard,  where  tha 
Admiralty  steamers  are  fitted  and  undergo 
all  essential  refits;  and  this  deponent  has 
found  the  frames  and  their  points  of  connec- 
tion to  be  invariably  sound.'  And  this  de- 
ponent further  saith,  that  owing  to  the  nearly 
if  not  perfectly  total  absence  of  vibration\ 
resulting  from  the  quiet  action  of  such  wheels, 
he  considers  that  the  greater  duration  of  the 
vessels  and,  in  a  degree,  the  engines,  to 
which  they  are  fitted,  must  and  does  ensue. 

Mr.  Robert  Grundy,  Pilot  of  his  Majesty** 
Dock  Yard,  Woolwich,  Saith,  that  he  hat 
for  very  many  years  past  been  accustomed 
to  steam- vessels.  And  this  deponent  further 
saith,  that'fre  piloted  his  Majesty"*  sieam- 
vessel  Confiance  on  her  trips  shortly  iftotfefc 
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piuMk-wheeld  had  been  fitted  thereto  by  the 
said  plaintiff,  William  Morgan  (and  which 
wheels  are  known  or  designated  as  Morgan's 
paddle-wheels),  at  the  latter  end  of  the  year 
1829,  and  the  spring  of  1830.  And  this  de- 
ponent further  saith,  he  perfectly  recollects 
the  improvement  in  speed  to  the  said  steam- 
vessel,  and  also  the  reduction  in  vibration 
and  back  surge,  all  resulting  from  the  wheels 
so  fitted  by  the  said  plaintiff,  William  Mor- 

fan,  And  this  deponent  further  saith,  he 
as  been  to  sea  in  the  Confiance  when  so 
fitted  in  very  heavy  weather,  and  found  the 
said  wheels  a  great  improvement  in  naviga- 
tion upon  wheels  fitted  with  the  ordinary 
paddles.  And  this  deponent  further  saith,  he 
pas  been  to  sea  successively  in  many  other 
steam-vessels  in  his  Majesty's  service,  which 
have  been  fitted  with  paddle-wheels  by  the 
said  plaintiff,  William  Morgan,  and  known 
as  aforesaid  as  Morgan's  paddle-wheels ;  and 
this  deponent  has  found  the  favourable 
opinion  which  he  had  formed  on  experiencing 
their  good  effect  in  his  Majesty's  steam- 
vessel  Confiance,  borne  out  and  increased 
thereby.  And  this  deponent  further  saith, 
that  having  had  constant  opportunities  of 
comparing  the  said  eccentric  wheels  with  other 
wheels  on  4iew  systems,  as  well  as  those  on 
the  old  or  common  system  of  paddle-wheels, 
he  has  invariably  found  that  the  eccentric 
wheels  so  fitted  by  the  said  plaintiff,  William 
JVJorgan,  produce  in  the  steam- vessels,  to 
which  the  same  are  fitted,  a  greater  degree 
of  speed  than  that  which  any  other  wheels 
produce,  and  afford  the  comfort  of  freeing  the 
vessel  from  the  vibrations  to  which  the  ordi- 
nary wheels  subject  it  j  and  that  these  advan- 
tages, which  exist  in  smooth  water,  are 
comparatively,  much  greater  in  rough  and 
boisterous  weather;  and  that,  in  fact,  this 
deponent  not  only  considers  Morgan's  wheels 
to  be  a  grand  improvement  over  the  old 
wheel  used  in  steam  navigation,  but  to  be 
unrivalled  by  any  other  he  has  ever  seen  or 
heard  of,  and  from  the  experience  he  has  had 
of  the  performance  of  Morgan's  wheels  in 
ve ry  bad  weather,  he  has  not  the  least  doubt 
of  their  stability. 

Mr.  Robert  Pickering,  Managing  Engineer 
to  Mr.  Morgan,  Saith,  that  he  examined  the 
wheels  fitted  to  the  Levant  by  the  defendants, 
and  found  them  to  be  as  direct  an  imitation 
oi  the  mode  described  in  Mr.  E,  Galloway's 
specification,  •'  as  it  Was  well  possible  to 
make,"  And  that,  except  in  so  far  as  re-' 
apects  the  charge  of  position,  the  means 
adopted  by  the  defendants  *'  are  substantially 
aqd  in  effect  the  same  as  the  means  claimed 
JJn  the  said  specification  as  the  mode  of  giving 
the  angles  required  to  the  float-boards  or 
paddles.'1 

Mr,  Charles  Pick,  Operative  Engineer, 
ftad  *  leading  hand  in  the  lervice  of  the 
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plaintiff,  William  Morgan,"  Saith,  that  a* 
an  operative  mechanic  accustomed  to  navi- 
gation, he  is  of  opinion  that  the  combination 
as  described  in  the  said  specification  and 
drawings,  and  used  by  the  said  plaintiff,  Wil- 
liam Morgan,  is  far  more  efficient  and  stable 
than  the  arrangement  combined  in  the 
wheels  fitted  to  the  steam -vessel  Levant;  for 
in  the  latter,  the  arms  which  bear  the  axtes 
of  the  float-boards  are  of  necessity  left  un- 
supported at  the  point  which  receives  an4 
has  to  bear  the  entire  strain,  and  the  float- 
boards  receive  their  angular  direction  from 
their  inner  end  alone :  whereas/"in  the  pa- 
tented combination  the  arm-ends,  which  have 
to  bear  all  the  strain,  are  well  bound  up 
together  by  a  series  of  supports  or  stays  in 
the  direct  line  of  the  strain,  and  the  requisite 
action  of  the  float-boards  or  paddles  is  pro- 
duced  by  the  leverage  acting  on  the  centre  of 
resistance.  And  this  deponent  further  saith, 
that  as  a  practical  mechanic  he  considers  that 
the  wheels  fitted  as  aforesaid  to  the  steam- 
vessel  Levant  are  a  direct  piracy,  and  that 
the  colourable  deviations  are  bad  departures 
from  the  arrangement  of  the  combination 
described  in  the  said  specification  and  draw- 
ings. And  this  deponent  further  saith,  that 
he  has  had  much  experience  of  steam  navi- 
gation, and  that  in  his  judgment  the  appli- 
cation of  wheels  similar  to  the  said  wheels 
fitted  to  the  said  steam-vessel  Levant,  will 
bring  discredit  on  the  character  of  paddle- 
wheels  manufactured  by  the  said  plaintiff, 
William  Morgan,  in  accordance  with  the 
said  specification  and  drawings  thereunto 
annexed,  inasmuch  as  the  wheels  so  con- 
structed for,  and  fitted  to,  the  sai"d  steam* 
vessel  Levant,  are  exposed  to  a  great  variety 
of  twisting  strains  and  cross-bends  on  the 
several  bearings  or  points  of  motion,  from 
which  the  wheels,  manufactured  by  the  said 
plaintiff,  William  Morgan,  in  conformity 
with  the  mode  set  forth  in  the  said  specifica- 
tion, are  totally  exempt. 

For  Dissolving  the  Injunction, 
Affidavits  were  produced  of  the  purport 
following  :— 

Mr,  John  Seaward,  Engineer,  Saith,  '•  that 
he  has  been  actively  employed  for  several 
years  last  past,  and  is  well  acquainted  with 
and  has  teen  and  now  is  extensively  engaged 
in  the  manufacture  of  machinery  of  various 
descriptions,  and  particularly  steam-engines 
and  machinery  for  propelling  vessels,  and 
this  deponent  denies,  that  the  paddle-wheel 
made  by  this  deponent,  mentioned  in  the  in- 
junction granted  upon  th«  exparte  applica- 
tion of  the  said  plaintiffs,  is  an  infringe- 
ment of  or  a  colourable  expedient  to  evade, 
or  colourable  evasion  or  attempt  to  evade, 
the  patent  of  Elijah  Galloway,  claimed  by 
the  said  plaintiffs   as  alleged  by  the  said 
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gf  Mtfafflfs; "-  '■  Oepfrnent  saith,  that  previous  to 
sand  since  the  year  1813,  it  has  been  the  ob- 
-^Gt  arid  practice  of  engineers  and  others 
sdoneetaed  in  machinery  for  propelling  vessels, 
t  tf©  cause  the  float- boards  of  paddle-wheels  to 
fceriteF  and  leave  the  water  edge-ways,  as  be- 
i4ng  a  position  supposed  to  be  more  advan- 
flfageous  than  that  ef  the  float-boards  in  the 
Common   and  ordinary  paddle-wheel.     And 
3 la is- deponent  saith,  that  previous  to  the  year 
$4829,'  several  patents  had  been  obtained  for 
~*aon  description  of  wheels  and  various  me- 
ifehaftical  eontrivances  by  which  such  position 
*4ff  lh&  float  boards  was  acquired,  were  well 
dfchowtt  to-  engineers  and  working  mechanics 
^totfiis  country;  and  this  deponent  verily 
o believes,  that  in  the  alleged  invention  or  pa- 
,  t*nt  and   specification  of  the  said  Elijah 
Calloway,  as  to  the  said  paddle-wheel  therein 
Opacified  and  mentioned  and  claimed  by  the 
6aW  plaintiffs,  there  was  no   novelty;  and 
<  deponent  verily  believes  the  patent  is  void, 
«and  cannot  be  supported  for  the  said  paddle- 
-wheel.    Deponent  saitb,  that  in  the  month 
'  of  May,  1833,  he  made  a  voyage  from  Havre 
to  Rouen  on  board  the  steam-vessel  Louis 
Philippe,  which  said  vessel   had    a  pair  of 
'paddle-wheels  so  constructed  as  to  cause  the 
'float-boards  to  enter  and  leave   the  water 
.  4*1  ge- way s,  and  agreeable  to  the  manner  sup- 
~  posed  to  be  more  advantageous  as  aforesaid. 
-  (Deponent  saith,  he  carefully  examined   the 
:#aW  wheels,  and  although  this  deponent  did 
-hot  discover  any  novelty  in  the  various  parts 
idf  the  said  wheel,  this  deponent  considered 
-Che  arrangement,  by  which  the  several  parts 
'were  broughjt  into  action,  was  well  contrived, 
•  and  the  effect  produced  was  the  same  in  princi- 
ple as  various  paddle-wheels  manufactured  in 
England  since  the  year  1813.    And  this  de- 
ponent, during  the  said  voyage,  which  lasted 
'about  ten  hours,  took  a  sketch  or  drawing 
of  the  same,  and  deponent  then  understood 
j-tbat  the  said  wheels  had  been   for  several 
tears  in  use,  and  made  by  Monsieur  Cave  of 
-Fans.    Deponent  saith,  upon  his  return  to 
^England   he  made,  or  caused   to  be   made 
-voder  bis  immediate  direction,  a  model  of 
.the  said  wheels.     Deponent  saith,  he  consi- 
dered that  he  could  construct  a  paddle-wheel 
*]ftftteh  more  efficient  for  the  purpose  aforesaid 
/than  the  one  he  had  seen  on  board  the  steam- 
sasssel  Louis  Philippe,  and  after  consulting 
'3  with  his  partners,  it  was  determined  so  to  do; 
< and  after  much  trouble  and  expense,  deponent 
im&de,  or  caused  to  be  made,  the  wheel  in 
.Question  and  now  complained   of.    (See  en- 
gravings.)   Saith,  that  on  the  construction, 
'arrangement,  or  manufacture  of  the  said 
last- mentioned  wheel,  or  the  said  model,  this 
deponent  did  not  directly  or  indirectly  advert 
to  examine  or  in  any  manner  refer  to  the 
paddle-wheel  alleged  to  be  the  said  Elijah 
(Galloway's,  and  claimed  by  the  said  plain- 


tiffs in  this  cause  i  and,  on  thecootiarj^  the 
same  was  a  construction  and  arrangemfentof 
bis  own  under  the  circumstances,  and  as  be- 
fore-mentioned.''  And  after  reciting  certain 
correspondence  which  took  place  between  t|ie 
said  plaintiffs  and  defendants,  respecting  the 
alleged  infringements,  this  deponent  said 
further,"  that  in  the  early  part  of  the  month 
of  May  last,  this  deponent  and  his  said  part- 
ners entered  into  a  contract  with  the  Mediter- 
ranean and  Levant  Steam-packet  Company, 
to  supply  within  three  months  two  pair, .of 
forty-horse  power  steam  engines,  to  be  ap- 
plied to  vessels  for  them,  and  now  preparing, 
and  also  engaged  with  the  said  company  to 
furnish  them  with  and  for  the  said  engines 
two  pair  of  paddle-wheels- on  the  vibrating 
principle,  similar  to  those  supplied  and  fitted 
to  the  said  steam-vessel  called  the  Levant. 
Deponent  saitb,  that  he  and  his  said  partners 
are  bound  to  supply  the  said  engines  and 
wheels  to  the  said  company  within  the  time 
aforesaid,  under  a  very  heavy  penalty.  .  De- 
ponent saith,  he  has  reason  to,  and  does 
verily,  believe,  that  the  said  plaintifis  are 
well  aware  of  the  contract  so  entered  into  by ' 
this  deponent  and  his  said  partners,  and  of 
the  penalty  to  which  they  are  liable  if  the 
said  contract  is  not  performed ;  and  the  said 
.  plaintiffs,  in  the  opinion  and  belief  of  this 
deponent,  made  the  present  application 'to 
this  honourable  Court(cpncealing, as  deponent 
humbly  submits,  the  before- mentioned  com* 
munications  between  deponent  and  the  said 
plaintiff,  William  Morgan),  for  an  exparte 
injunction  with  a  view  of  preventing  this  de- 
ponent and  bis  said  partners  from  perform- 
ing their  said  contract;  and  deponent  under- 
stands that  the  said  plaintiffs,  or  one  of  them, 
have  lately  entered  into  some  contract  wijth 
the  said  Mediterranean  and  Levant  S^ennt- 
packet  Company  to  supply  and  furnish  .them 
with  paddle-wheels.  Deponent  saitb,  that 
since  the  granting  of  the  injunction  ia<tMs 
cause,  he  has  made  inquiry  and  been-  in- 
formed, and  verily  believes,  that  ,paddk- 
•  wheels,  upon  the  precise  plan  and 'agreeable 
to  the  said  specification  of  the  said  filijap 
Galloway,  had  been  manufactured  in  tips 
country  before  the  date  of  the  said  paten^af 
the  said  Elijah  Galloway,  and  now  rdahaed 
by  the  plaintifis  as.  aforesaid.  .  Anddepfant 
has  also  been  informed  and  brieves,  tlpaa, 
model  of  a  paddle-wheel  similar  and  in  paaj 
respect  resembling  the  said  paddjn^wbeel 
claimed  by  the  said  Elijah  Galteway^aad 
now  by  the  said  plaintiffs,  as  aforesaid, -.afas 
publicly  exhibited  before  the  dftje  o/ she  said 
Elijah  Galloway's  said  patent.    •  -Si 

Mr.  William  Brurton,  C.  E.f  Saith>  tha&an 
has,  at  the  request  of  the  defendants,  attanom 
to,  and  carefully  examined  the  iaodd;  «f  4 
paddle  wheel,  with  vibrating  or  avWeabla 
float-boards,  as  manufactured  by  tfeanji  aid 
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aafe  gjfedtfOBent  it  informed  and  believes,  was 
Msadaod  applied  to  the  steam- vessel  called 
-itte  Levant?  and  this  deponent  has. carefully 
r*attmined  the  said  model,  and  is  well  ac- 
-^tiaioted  with  the  mode  of  its  operation ;  de- 
^aonent  saith,  be  has  also  carefully  examined 
rtbe  office  copy  of  the  specification  of  the  pa- 
/. tent  granted  to  Elijah  Galloway,  dated  the  2nd 
-day  of  July,  1829,  for  certain  improvementsin 
steam-engines,  and  in  machinery  for  pro- 
pelling vessels,  and  which  improvements  are 
•applicable  to  other  purposes,  and  also   the 
-drawings  attached  thereto,  and  which  are  par- 
.gicularly  mentioned,  and  referred  to,  in  the 
pleadings  in  this  cause.    And  this  deponent 
saith,  he- has  been  engaged  as  a  civil  engineer 
r  for  upwards  of  thirty-nine  years  last  past, 
Mod  is  well  acquainted  with,  and  has  been 
extensively  engaged  in,  the  superintending 
and  directing  the  construction  and  manufac- 
ture of  machinery  of  various  descriptions, 
and  .particularly    steam-engines,    and    the 
various  kinds  of  machinery  for  propelling 
; vessels;  and  this  deponent  saith,  that,  after 
~.m-  very  careful  and  minute  examination  of 
the    paddle-wheel    made .  by  the    said    de- 
fendants, and  described  by  the  said  model  A, 
.and  also  of  the  said  specifications  and  draw- 
ings and  model,  claimed  as  the  patent  right 
of  the  said  plaintiffs,  and  mentioned  in  the 
-pleadings  in  this  cause,  this  deponent  saith, 
iihat,  in  the  judgment,  belief,  and  opinion  of 
-this  deponent,  the  said  paddle-wheel  made 
iey  the  sard  defendants  as  aforesaid,  is  not  an 
•^infringement  of,  or  colourable   evasion,  or 
colourable  attempt  to  evade  the  patent  of 
-the  said  Elijah  Galloway;  and  this  deponent, 
•further,  saith,  that  a  paddle-wheel  made  as 
< described. and  directed  in  and  by  the  said 
fspacifraation  and  drawings,  and  agreeable  to 
-aheffltent  of  the  said  Elijah  Galloway,  under 
osiflm  the  j&iid  plain tiffis  claim,  would,  in  the 
iepin  jdn,. judgment,  and  belief  of  this  deponent 
zbfehad*  defective,  and  unmechanical,  and  par- 
^fcuaaary  as.  the  shaft  (which  is,  in  all  other 
-sfteeJs,  the  great  support   and   stability  of 
jteewneel,  and,  for  that  reason,  so  constructed 
rfesjifo  jposs  through  the  vessel's  side,   and 
zittroegb  .the  wheel  to  the  bearing  placed  on 
labeeuie^  framing  of  the  paddle-box)  of  the 
iamntfliheet  claimed  by  the  plaintiffs,  is  cut  or 
isqxwaifed  into  two  parts  close  to  the  inside  of 
jstae  inner  boss  of  the  wheel,  whereby  the  sup- 
veerfe  and  stability,  which  the  shaft  when  ea-  • 
Iiirbvi*  calculated  for  and  intended  to  give 
Itest^ajpheel)  are  prevented  or  destroyed ;  and 
zako,  seat  only  one  boss  and  side  of  the  said 
Jtafaeeliaite  connected  to  the  revolving  part  of 
the  shaft,  and  whereby  the  whole  strain  and 
fbwefrof  thtf  engine  are  thrown  on  one  side 
>nf  theuwhed,  instead  of  being  distributed 
equally  tw  both  sides  of  the  wheel,  as  is  the 
sense  whan  tbe  abaft  is  entire;  and  also,  that 
itiat  hanging  of  the  float-boards  or  paddles  on 


one  edge:  or  end  e»Jyf  uneeceesarjjfy  4hrow s 
a  great  strain  upon  the  spindles  on  whiehfije 
float- boards  or  .  paddles  turn*  and  more  par- 
ticularly upon  the  beat  stems  />  and  Afife 
radial  rods  g,  h,  i,  j,  and  k>  and  the  4.fcc  <&> 
and  whereby  tbe  several  parts  last-mentioned 
are  exposed  to  great  and  unnecessary  wear 
and  derangement;;  and  also,  that  the  ne*i4jaii 
of  crank  B,  and  the  bent  stems  /,  tfanfiaiAbe 
said  stems  and  radial  rods  to.  assume  ijtfce 
shape  of  a  very. obtuse  angle  at  the  Jtim§£)te 
float- board  is  vertical,  and  employed  i,n> ex- 
erting its  greatest  force  and  -energy  iprier 
against  the  water,  thereby  causing,  j  great 
weakness  and  liability  to  accident;  an£JBr£fce 
opinion  of  deponent,  a  wheel  so  constructed, 
would  be  weak  and  dangerous,  and  un&VSo 
be  employed  in  propelling  any  steam- vessel ; 
and  this  deponent  saith,  that  be  isuoauie, 
from  the  said  specification  and  drawing*  of 
tbe  said  Elijah  Galloway,  to  discover  whatUs 
meant  by  *'  the  required  angle,"  as  noneis 
specifically  named  or  pointed  out,  neither  <js 
there  any  description  or  definition  of  the 
necessary  proportions  or  dimensions  by  which 
any  angle  can  be  produced,  whieh,  in  the 
judgment  and  opinion  of  deponent,  ought  to 
have  been  done,  to  enable  any  mechanic 
to  plan  and  set  out  the  different  parts  of  the 
wheel,  in  order  to  the  making  thereof.  -Saith, 
it  has  for  several  years  been  a  subject  of  con- 
sideration with  engineers,  and  others  eeti- 
cerned  in  machinery  for  propelling  vessel*,,  to 
cause  the.  float- boards  of  paddle-wheels  ,to 
enter  and  leave  the  water  edge* ways,  as 
being  a  position  supposed  to  be  more  advan- 
tageous, than  the  operation  of  the  common 
and  ordinary  paddle-wheel,  and  which  depo- 
nent believes  to  have  been  the  object  of  the 
paddle-wheel  in  question,  and  claimed  by  the 
said  plaintiffs,  under  the  patent  of  tbe.pa|d 
Elijah  Galloway,  notwithstanding  various 
patents  and  inventions  for  the  same  or  similar 
purpose,  had  been  previously  obtained  ami 
published,  as  after  mentioned.  And  this  .de- 
ponent saith,  that  in  his  judgment  and  be- 
lief, the  principle  of  action  in  said  wheel  of 
the  said  plaintiff*,  and  by  which  the  fioat- 
boards  are  made  to  enter  and  leave  the  water, 
is  not  new  or  original,  and  that  the, four 
parts  claimed  by  the  said  Elyah  Galloway, 
under  tbe  name  of  the  radial  rode,  gth*d>j9 
and  A,  the  bent  stems  /,  the  disc  A,  and  the 
crank,  B,  are  not,  nor  are  any  or  eithejjef 
them  new  or  original  and  on  the  contrary, 
the  principle  of  action,  as  also  tbe  sai£  four 
parts  above  mentioned,  variously  ,u>iobie*p% 
have  been  used  in  many  patents  and.  in- 
ventions for  paddle-wheels,  previous  to  the 
date  of  the  patent  of  the  said  Elijah  Gal- 
loway, and  particularly  in  the  patent  ami 
specification  of  Robertson  Bucbannan,  dated 
the  18th  day  of  October,  1813,  the  patent  of 
John  Oldham,  dated  the  1st  day  of  February, 
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lfj*9,  and  the  invention  of  Dr.  Udney,  as 
published  by  him  in  the  Mechanics*  Magazine, 
the  16th  day  of  May,  1829;  that  is  to  say, 
hi  the  said  wheel  of  Robertson  Buchannan  are 
cranks,  arms,  or  stems,  connected  to  the  ends 
of  the  float- boards,  an  excentric  placed  out- 
side  the  wheel,  against  the  side  of  the  vessel ; 
a  collar  or  disc  revolving  on  the  excentric, 
and  radial  arms  fixed  to  the  collar  by  one 
end,  and  by  the  other  end  connected  by  move- 
able joints  or  pins,  to  the  aforesaid  cranks, 
arms,  or  stems.  That  in  the  wheel  of  the 
said  John  Oldham,  are  employed  similar 
Cranks,  arms,  or  stems ;  an  excentric  outside 
the  wheel,  but  moveable,  and  the  same  collar 
or  disc,  with  fixed  raaial  arms;  and  in  Dr. 
Udney's  invention  there  is  employed  the 
crank  inside  the  wheel,  the  disc  revolving 
oh  the  crank,  and  the  radial  rods  connected 
to  the  disc,  by  moveable  joints  or  pins. 
X)eponent  saith,  after  a  careful  and  minute 
examination  of  the  wheel  made  by  the  said 
defendants,  and  applied  to  the  said  vessel, 
called  the  Levant,  this  deponent  is  certain, 
and  convinced,  that  the  said  wheel  of  the 
defendants  is  not  an  infringement  of  the 
the  said  plaintiffs1  patent,  and  that  the  said 
wheel  so  made  by  the  said  defendants,  is 
much  superior  for  strength,  durability,  and 
economy,  to  any  wheel  which  has,  or  can 
he  made,  agreeable,  or  according  to  the 
said  specification  of  Elijah  Galloway,  or 
any  other  wheel  heretofore  made,  having 
Similar  action  of  the  float-boards;  deponent 
saith,  that  the  form,  construction,  and 
arrangement  of  the  wheels  of  the  said 
plaintiffs  and  the  defendants,  are  essen- 
tially different,  although  the  principle  of 
action  whereby  the  float- boards  are  made 
to  assume  different  positions  during  the  re- 
volution of  the  wheel  is  the  same,  or  similar, 
in  both,  as  also  in  the  several  other  wheels 
before  mentioned,  yet  the  combination  or 
arrangement  of  parts  by  which  the  said 
aetion  is  produced  is  very  different  in  the* 
two ;  saith,  in  the  defendants*  wheel,  the 
shaft  is  continued  through  the  vessel's  side, 
and  through  the  wheel  to  the  bearing  of  the 
outer  framing  of  the  paddle-box,  as  in  the 
common  paddle-wheels,  by  which  are  pro- 
duced and  secured  that  strength  and  stability  ? 
so  essential  to  the  wheel,  and,  consequently, 
both  sides  take  an  equal  share  of  .the  strain. 
Saith,  the  float- boards  are  balanced  upon  the 
spindles,  which  is  an  important  advantage, 
and  the  strain  thrown  upon  the  radial  rods 
and  arms  is  inconsiderable,  and  takes  place 
at  the  time  when  the" rods  and  arms  are  in 
the  most  favourable  position  to  receive  or 
Support  the  strain;  in  all  which  particulars, 
the  defendants  wheel  is  greatly  superior  to 
the  wheel  made  according  to,  or  described 
in^  the  said  specification  of  Elijah  Gallo- 
way's patent;  and  this  deponent  saith,  that 


the  employing  the  excentric,  plaeed  outsidg 
the  wheel,  and  fixed  to  the  vessel's  side,  wit§ 
a  collar  revolving  thereon,  and  connected  by- 
radial  rods  to  arms  or  cranks  fixed  to  one 
end /of  the  float  boards,  is  an  arrangmt-nt  by 
which  the  necessity  of  cutting  the  shaft  in 
two  is  entirely  avoided,  and  such  arrange- 
ment is,  therefore,  far  superior  to  the  crank, 
and  the  other  part  of  the  combination 
adapted  by  Elijah  Galloway,  and  as  spe- 
cified by  him  as  aforesaid ;  and  this  depo- 
nent further  saith,  that  by  preserving  the 
shaft  entire,  and  fixing  the  excentric  out- 
side the  wheel  as  aforesaid,  the  defendants, 
have,  in  the  judgment  and  opinion  of  this 
deponent,  obtained  a  very  great  advantage 
and  superiority  over  the  wheel  claimed 
by  the  plaintiffs;  and  this  deponent  verily 
believes,  such  arrangement  was^  not  used 
as  a  colourable  evasion  and  infringe- 
ment of  the  said  Elijah  Galloway's  patent, 
as  alleged  by  the  plaintiffs.  And  this  de- 
ponent saith,  that  the  excentric  collar, 
rods,  and  arms  or  cranks,  used  by  the  de- 
fendants, have  all  been  heretofore  employed, 
variously  combined,  in"  the  same  situation, 
and  in  the  manufacture  of  paddle-wheels  to 
produce  the, same  or  similar  action  by  many 
other  persons,  before  the  date  of  Elijah 
Galloway's  patent  as  aforesaid ;  and  this  de- 
ponent saith,  that  the  use  and  employment 
by  the  defendants  in  their  wheel  of  a 
separate  arm  and  drag-link,  to  carry  round 
the  collar  upon  the  excentric,  is,  in  the judg* 
ment  and  opinion  of  deponent,  of  great  utility 
and  advantage,  and  by  such  arrangement  the 
collar  is  made  to  move  round  with  a  more 
equal  motion,  and  secure  a  greater '  degree  of 
uniformity  to  the  different  float-boards,  in 
the  various  positions  which  they  assume ;  and 
in  the  judgment,  opinion,  and  belief  of  depo- 
nent, the  said  arm  and  drag-link  were  and  are 
not  used  by  the  defendants  as  a  colourable 
evasion  or  infringement  of  the  patent  of 
the  said  Elijah  Galloway,  claimed  by  the 
plaintiffs.  And  this  deponent  further  saith, 
that  he  has  carefully  examined  the  float-, 
board  of  the  defendants'  paddle-wheel;  and 
he  has  attended  to  and  noticed  the  manner 
in  which  the  arm  is  connected  thereto  at  one. 
end,  and  in  the  opinion  .and  belief  of  depo- 
nent, the  said  mode  or  arrangement  \s  bjr 
fto  means  objectionable;  that,  there  is  no 
twist  or  tendency  to  twist  in  the  float-board, 
because  the  float-board  being  balanced  on  its 
spindle,  it  is  not  disposed  to  turn  one  way  or 
the  other. 

Mr.  Peter  Barlow,  F.R.S.,  and  Mathemati- 
cal Master  in  the  Royal  Academy, Woolwich* 
Saith,  that,  in  his  opinion,  and  according 
to  the  best  of  his  judgment  and  belief,  the. 
paddle-wheel  as  manufactured  by  the  de- 
fendants is  not  an  infringement  or  an  evasion, 
and  an  attempt  to  evade  the  said  patent  6Jf 
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Jflijan  Galloway :  and,  oa  the  contrary,  the 
said  paddle-wheel  made  by  the  defendants, 
is,  in  the  judgment  and  belief  of  deponent, 
far  superior,  in  every  respect,  to  that  of  the 
said  Elijah  Galloway;  and  this  deponent 
saith,  that,  in  his  opinion  and  belief,  the  said 
paddle-wheel  of  the  said  Elijah  Galloway, 
as  described  in  the  specification  to  his  said 
patent,  is  weak  and  dangerous,  and  not  fit 
to  be  used  in  propelling  vessels, 

Mr.  J.  Isaac  hawltins  and  Mr,  Bryan  Don' 
kin,  C.  E.,  Say,  that  "  they  are  decidedly  of 
opinen  that  the  wheel  of  the  defendants  is 
not  an  infringement*'  of  the  plaintiffs'  pa- 
tent—that the  defendants*  wheel  is  '*  much 
superior,  fer  strength,  durability,  and  eco- 
nomy, to  any  wheel  made  agreeably  and  ac- 
cording to  thespecificatlonof  E.  Galloway" — 
that  although  '*  the  principle  of  action, 
whereby  the  float*  boards  are  made  to  assume 
different  positions  during  the  revolution  of 
the  wheel,  is  the  same  or  similar  in  both 
(wheels),  as  also  in  the  several  older  wheels 
before  invented  (Buchannan'a,  Oldham's, 
and  Udny's),  yet  the  combination  or  arrange- 
ment of  parts  by  whioh  the  said  action  is 
produced  is  very  different  in  the  two" — that 
*<  by  preserving  the  shaft  entire,  and  fixing 
the  eccentric  outside  the  wheel,  the  defend- 
ants have,  in  the  judgment  of  the  deponents, 
obtained  a  very  great  advantage  and  supfr» 
rierity  over  the  wheel  claimed  by  the  plain- 
tiffs"— and  that  ♦*  the  use  and  employment 
by  the  defendants  in  their  wheel  of  a  sepa- 
rate arm  and  drag-link  to  carry  round  the 
collar  upon  the  eccentric"  is  also  "  a  new 
and  useful  combination,  by  which  the  collar 
is  made  to  move  round  with  a  more  equal 
motion,  and  secure  a  greater  degree  of  uni- 
formity in  the  position  of  the  float-boards." 

Mr.  Timothy  Iframah  and  Charles  Col- 
linge,  C.E.,  Say,  also,  that  there  is  no  in- 
fringement—that, "in  their  judgment, 
opinion,  and  belief,  the  construction,  comr 
bination,  and  arrangement  of  the  wheel  made 
by  the  defendants,  materially,  essentially, 
and  substantially  differ  from  the  construc- 
tion, combination,  and  arrangement  of  the 
wheel"  described  in  E.  Galloway's  specifi- 
cation. 

Mr.  John  Hague,  C,  E.,  Saith,  that  be  be- 
lieves he  fitted  up  and  started  the  first  steam  - 
vessel  on  the  river  Thames — that  he  has 
made  qmany  paddle-wheels  with  vibrating 
float-boards,  is  well  acquainted  with  the  sub- 
ject, and  has  had  his  attention  particularly 
directed  thereto — and  that  he  considers  the 
paddle-wheel  of  the  defendants  to  be  no  in- 
fringement of  the  plaintiffs'  patent,  but,,  on' 
the  contrary,  far  superior  to  it  in  point  of 
**  strepgth,  durability,  and  economy." 

4fr.  J.  C.  Robertson,  Consulting  Engineer, 
and   Editor  of   the    Mechanics'    Magazine, 


bears  testimony  tp  the  same  effect  as  Mri 
Hague. 

A/r.  John  Barnes,  C.E.,  Saith,  that  h* 
has,  for  many  years,  been  extensively  en- 
gaged in  the  manufacture  of  steam  engines, 
and  machinery  for  propelling  vessels;  a,fe<l 
this  deponent,  in  the  early  part  of  the  yea$ 
one  thousand  eight  hundred  and  twenty- 
eight  was  in  France,  superintending  the 
fixing  on  board  a  vessel  in  the  river  Seine,  a 
pair  of  steam-engines,  manufactured  by  th$$ 
deponent;  and,  on.  the  sixteenth  day  of  May, 
one  thousand  eight  hundred  and  twenty* 
eight,  this  deponent  having  fixed  the  said 
engines,  had  a  race  on  the  said  river  Seine 
with  a  French  steam- vessel  called"  La  Seine,^ 
and  which  said  vessel  had  then  been  recently 
fiited  with  and  was  working  a  pair  of  paddle- 
wheels  made  by  Monsieur  Cave"  of  Paris, 
and  which  said  wheels  had  moveable  float- 
boards,  and  so  contrived  as  to  enter  an4 
leave  the  water  edge- ways,  and  nearly  in  a 
vertical  position.  Deponent  saith,  the  said 
paddle-wheels  were  well  known  by  the  name 
of  "  Cave's  wheels ; "  deponent  saith,  that,  for 
several  years  previous  to  the  year  one  thou- 
sand eight  hundred  and  twenty-nine,  the 
manufacture  of  paddle-wheels  with  moveable 
float- boards,  and  so  constructed  as  to  cause 
the  said  float- boards  to  enter  and  leave  the 
water  edge-ways,  were  well  known,  and,  as 
deponent  verily  believes,  to  most,  if  not  aU? 
practical  engineers,  and  persons  concerned  in 
the  manufacture  of  machines  for  propelling 
vessels ;  and  that  the  use  and  application  of 
radial  rods,  bent  stems,  or  cranks,  a  disc, 
an  excentric,  and  collar,  were  well  known 
and  understood;  and  that  their  use  and  ap- 
plication for  such  purpose  was  not,  in  the 
year  one  thousand  eight  hundred  and  twenty- 
nine,  and  had  not,  for  many  years  previous, 
been  a  novelty.  Deponent  saith,  in  his 
opinion,  judgment,  and  belief,  the  whee| 
made  by  said  defendants  is  not  an  infringe- 
ment, or  a  colourable  evasion,  nor  does  there 
appear  to  deponent  any  attempt  to  evade 
the  patent  and  wheel  of  the  said  Elijah 
Galloway ;  and,  on  the  contrary,  this  depo- 
nent considers  and  verily  believes  the  said 
wheel  of  the  defendants  an  arrangement  very 
different  and  far  superior  to  that  of  the  said 
Elijah  Galloway.  Saith,  he  is  of  opinion^ 
that  the  said  wheel  of  the  said  Elijah  Gal- 
loway, agreeably  to  his  specification,  is  not 
only  unmechanical,  and  very  badly  con- 
structed, but,  in  the  judgtnent  and  belief  of 
deponent,  would  be  weak  and  dangerous,  and 
unfit  to  be  employed  in  propelling  steam- 
Vessels. 

Mr.  Edward  Slaughter,  C.E.,  Saith,  that 
he  has  been  several  times  in  Paris,  and  other 
parts  of  France,  and  his  attention  has  been 
particularly  drawn  and  directed  to  the  manu- 
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facture  of  ste^m-engines  and  machinery  for 
£r%$relling  vessels,  and  this  deponent  has 
Btferi  permitted  to  inspect  the  manufactory  of 
lloilsienr  Cav6  at  Paris. 

*;.'r  '•■#'.*         *         •         *         » 

Sfcfth  farther,  that  the  French  packet  called 
^tfhe  Cornier,"  running  from  Calais  to 
Bfcver,  i*  fitted  with  a  pair  of  the  said  wheels, 
and  has  been  running  from  Calais  to  Dover 
aha  back  with  the  said  wheels  from  the 
fl&itn  of  October  1830  until  the  present 
tfnrev 

°'JMh  ff.  Q.  Williams t  Working  Engineer, 
Siith,  that  he  was,  for  several  years,  and 
particularly  from  the  year  1826  to  the  year 
W28,'  employed  as  a  working  engineer  in 
France,  and  in  steam* boats  running  on  the 
river  Seine.  Deponent  saitb,  that  he  is  well 
acquainted  with  the  paddle-wheel  which  was 
and  is  called  and  known  as  "  Cave's  wheel." 
Deponent  saith,  that,  in  the  latter  part  of 
1828,  he  was  employed  at  Rouen  in  fixing  a 
pair  of  engines  in  a  steam-packet  belonging 
to  the  French  Government,  and  this  deponent 
saitb,  that,  during  the  time  he  was  so  em- 
ployed as  aforesaid,  a  pair  of  wheels  similar 
to  Mr.  Cave's  were  fixed  to  a  vessel  then  run- 
ning from  Rouen  to  Havre.  Deponent  saith, 
that  he  had  frequent  opportunities  of  ex- 
amining, and  did  examine,  the  said  wheels ; 
and,  at  the  same  time,  many  other  English 
mechanics  and  engineers,  and,  according  to 
deponent's  recollection  and  belief,  at  least 
twenty  in  number  were  at  the  same  time 
residing  at  Rouen  aforesaid,  many  of 
whom  were  employed  in  fitting  up  the  said 
list- mentioned,  and  one  other  steam-packet 
on  the  said  Seine,  and  that  English  workmen 
and  mechanics  were  in  the  habit  of  working 
there,  and  the  said  wheels  and  the  principles 
on  which  they  worked  were  well  known. 

-  The  Earl  of  Dundonald,  Saith,  that  for 
many  years  past  he  has  directed  his  atten- 
tion to  mechanical  subjects,  and  particu- 
larly to  the  improvement  of  steam-engines 
and  machinery  for  propelling  vessels,  and 
this  deponent  has  taken  out  many  patents 
connected  with  those  subjects.  And  deponent 
saith,  that  many  years  ago  he  became  and 
Wat  well  acquainted  with  the  principle  on 
which  the  float-boards  of  paddle-wheels  by 
the  use  and  application  of  radial  rods,  arms, 
or  stems  with  cranks,  and  other  mechanical 
contrivances,  were  made  to  vibrate  on  their 
axis,  and  made  to  enter  and  leave  the  water 
e#fce-ways,  and  that  in  or  about  the  year 
1922,  a  steam -vessel  called  the  Rising  Star 
was  Atted  out  by  deponent's  orders  under  the 
direction  of  the  Honourable  William  Ers- 
kiae  Cochrane,  and  had  a  paddle-wheel  upon 
the  Said  principle.  And  this  deponent  says, 
that  in  such  wheel  the  float-boards  vibrated 
upon  an  axis  by  means  of  arms  or  cranks 


placed  on  one  end  of  the  said  float-h 
and  that  there  were  in  the  saia^£ef 
necting  rods  or  rods  attached  by  pne^fif i 
the  aforesaid  arms  or  cranks,  and  hy***11 
other  to  a  collar  or  band,  which  fevV* 
round  fixed  rollers  (which  were  bolted  tb,ti| 
paddle-box,  and  through  which  the  in*? 
shaft  or  axle  of  the  engine  passed).  Al 
deponent  says,  the  said  vessel  was  sentt 
this  deponent,  then  in  South  America,  tfn# 
the  said  vessel  worked  with  the  said  paddle^ 
wheel  at  Valparaiso,  and  the  said!  principle 
and  means  by  which  the  float-boards  wert 
made  to  vibrate  as  aforesaid  proved  efficient? 
And  this  deponent  says,  he  has  examined  a& 
office  copy  of  the  specification  and  the  draw-? 
ing  of  the  paddle-wheels  of  Elijah  GallowayJ 
and  this  deponent  is  well  acquainted  with  W 
mechanical  combinations  and  mode  of  actiotC 
And  this  deponent  says,  he  is  also  weHati* 
quainted  with  the  paddle-wheels  manufai^ 
tured  by  the  defendants,  as  fixed  by  them  to^ 
the  Levant  steam-boat,  this  deponent  hav- 
ing seen  and  examined  the  same  when.  «T 
fixed  to  the  said  vessel.  And  {bis  deportetttf 
says,  that  in  his  opinion,  judgment,  and  be^ 
lief,  the  combination  and  arrangement  tff 
the  said  paddle-wheel,  so  made  by  the  sd¥ 
defendants  as  aforesaid,  is  not  an  infringe^* 
ment  or  colourable  attempt  to  evade  tbei 
patent  of  the  said  Elijah  Galloway;  and,  ok; 
the  contrary,  this  deponent  verily  believes^ 
the  combination  of  the  several  parts,  and  thir 
arrangement  of  the  said  wheel  of  the  deV2 
fendants,  are  essentially  and  substantially 
different,  and  were  well  known  and  in  *iis#  " 
previous  to  the  existence  of  the  patent  of  tflfir 
said  Elijah  Galloway.  ;r* 

The  Hon.  William  Erskine  Cochrane  *6it*' 
firms  the  statements  in  the  affidavit  of'lii^ 
brother,  the  Earl  of  Dundonald,  with  respect; 
to  the  manner  in  which  the  Rising  $tar  wfli? 
fitted  out.  ''    ** 

King  Williams,  Engineer,  S»th,  $at* 
in  or  about  the  month  of  January,  182#,  n^P 
made  a  model  (now  produced)  of  a  new  ptM^ 
die-wheel  of  his  invention,  which  "  was  e*^ 
hibited  to  mechanics,  and  various  other  tori : 
sons  in  this  country,  between  the  month  of* 
April,  1829,  and  the  2d  of  July,  imPvfttiif 
date  of  E.  Galloway's  patent*).       '  ?   ;  \ ,?* 

Mr.  Alexander  Gordon,  C.  R,  Saj&,  plaJL 
he  knows  Elijah' Galloway,  the  persWjriWra^ 
tioned  as  the  patentee  in  the  plea " 
this  cause ;  and  the  said  Elijah  Qall 
or  about  the  twenty-third  day  of  Jjftj 
informed  this  deponent,  and  which  r 
tion  this  deponent  verily  believes  to 

~     ~  :     T~~-    :<i'q  &rfJ  ncqu 

•  A  description  of  this  wheel,  lltatrate*  bjrtjie! 
gravinffs,  wa«   published  in  the   Phil.  Mag.  for 
February,  1830.   It  is  identical  with  B.  Calloway 
wheel, at  fiwt  constructed,.  ....      ,„..  r9^r.m  ,dx  •' 
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j  was  aware,  and  knows,  that  a  paddle* 
I  precisely  sfmilar  to  the  one  claimed  by 
and  for  which  the  said  patent  was  ob- 

phed,  bad  been  in  use  four  years  previously 
fr-his  said  patent ;  and,  also,  that  one  King 
ly  flliams,  a  working  mechanic,  had  made  a 
jiodel  of  a  paddle-wheel  of  the  same  descrip- 
tion, and  exhibited  the  same  before  the  said 
patent  was  sealed. 

'Benjamin  Chapman,  Working  Engineer, 
^aith,that  he  was  brought  up  to  the  business, 
juid  worked  for  Mr.  Curtis,  an  engineer  of  Ber- 
inondsey,  for  twelve  months,  and  until,  and 
in  the  month  of  May,  one  thousand  eight 
hundred  and  twenty-nine.  Saith,  that,  dur- 
ing the  time  he  was  at  work  for  the  said 
Mr.  Curtis,  as  aforesaid,  two  pair  of  paddle- 
wheels  were  made,  and  in  the  manufacture  of 
which  deponent  assisted,  and  the  same  were 
made  with  moveable  float-boards;  and  the 
said  two  pair  of  wheels  were  made  openly  in 
the  workshop  of  the  said  Mr.  Curtis,  and, 
a>  deponent  understood  and  believes,  were 
made  for  sale.  . 
--■••*•       *        *        *        *        m 

Saith,  he  understood  and  believes  the  said 
I910  pair  of  paddle-wheels  were  so  made  for 
ihje  plaintiff,  William  Morgan  ;  and  this  de- 
ppnent  verily  believes  the  model  now  shown 
tp  this  deponent  at  the  time  of  making  this 
affidavit,  and  marked  with  the  letter  B,  is  a 
correct  representation  of  the  said  wheels  ;* 
and  deponent  saith,  that  one  Elijah  Galloway 
was  constantly  with  the  said  William  Mor- 
gan, and  assisted  in  and  superintended  the 
making  of  the  said  .  wheels  j  and  deponent 
understood  that  the  said  Elijah  Galloway 
cjaimeid  to  have  invented  the  combination  or 
arrangement  of  the  said  wheels.  Deponent 
sajtb,  he  .recollects  having  seen  a  model  pre- 
ejgely similar  to  the  said  wheels  so  made,  at 
the  manufactory  of  the  said  Mr.  Curtis  as 
ajjgfttsaid,  and  which  said  model  was  made  by 
ongoing  Williams,  a  working  engineer;  and 
tpatV  the.  said  last- mentioned  model  was 
pujjlfcly  exhibited  and  seen, by  many  persons 
in^belearly  part  of  the  year  one  thousand 
eight  hundred  and  twenty-«iwe,  and  during 
tgevtjme,  deponent  was  at  work  for  the  said 
Mr.  Curtis  as  aforesaid. 
**fasqphr  Tunnieliffe  and  John  Nugent, 
ti^^'q^,n§ineers,Say,  that  they  have  been 
t^u^btup  as  working  engineers,  and  in  the 
bggin|yng  o(  the  year  one  thousand  eight 
hunA$egr  £nd.  thirty,  these  deponents  were 
ef^foy^  by  the  plaintiff,  William  Morgan, 
as^-eagjjae^rs,  and  well  recollect  a  pair  of 
paadle-wheeis,  which  were  represented  to  be 
upon  the  plan  of  the  patent  of  Elijah  Gal' 
towaxl  and  mentioned  in  the  pleadings  of 

tol    ,-s/M   .  ■    *     *  ■' 

l'^Swm'iO  .?   ~7rr.    z      . *s '- 

•  The  model  bete  referred  to  is  one  of  a  wheel 
eemtraeted  aeeordiog  to  E.  Galloway's  specific*- 


tbii  cause,  being  fixed  to  his  Majesty  Vvessejj 
the  Con  fiance ;  and  which  said  last-mention^ 
ed  wheels,  deponents  understood  and  bdietf^ 
were  the  second  pair  of  wheels  fixed  to  the 
said  vessel  by.  the  said  William  Morgan? 
Deponents  say,  that  about  three  months* 
after  the  said  second  pair  of  wheels  were  *g 
fixed,  they  were  taken  out  of  the  s*idvesse{ 
for  repair,  as  they  had  given  way  and  failct|r 
and  in  particular  the  bent  stems;  and  tftfr 
spindles  on  which  the  paddles  turn,  wactj 
nearly  all  broken  or  twisted  out  of  ffcape/so 
as  to  be  rendered  useless  for  the  purpose  reg 
quired;  and  they  were  afterwards,  asdefo^ 
nents  understood  and  believe,  sold  for^qWfc 
iron.  And  deponents  say,  they  believe  tbatr 
the  said  second  pair  of  paddle-wheels  were 
considered,  from  their  construction,  to  Jm 
weak  and  unfit  for  use  without  additiona 
strength  and  arrangement.  Deponents  fur* 
ther  say,  they  were  also  employed  as  working 
engineers  to  assist  in  fitting  up  a  third  pair 
of  wheels,  which  were  made  by  the  said  Wil- 
liam Morgan  for  the  said  vessel,  called  the 
Confiance ;  and  in  tbe  last-mentioned  wheels 
several  alterations  and  additions  were  made 
in  consequence  of  the  weakness. and  inutility 
of  those  made  according  to  the  said  specifica- 
tion, and  particularly  in  the  form  of  tbe  bent 
stem,  and  also  by  the  introduction  of  certain, 
diagonal  as  well  as  cross  stays  or  braces, 
which  were  not  used  or  applied  in  tbe  former 
wheels  made  and  fitted  to  the  vessel. -as  afore- 
said ;  and  for  this  purpose  the  said  vessel 
was  detained  a  considerable  time,  and,  ac- 
cording to  the  best  of  deponent's  recollection 
and  belief,  for  a  period  of  three  months. 
Deponents  say,  that  about  twelve  months 
after  the  said  third  pair  of  wheels  had  been 
fixed  to  the  said  vessel,  the  Confiame,  as 
aforesaid,  they  were  so  worn  and  deranged  as 
to  require. very  extensive  repair;  and  for  that 
purpose  the  said  vessel  was  necessarily  de- 
tained several  weeks;  and  at  the  end  of abou$ 
eighteen  months  the  said  wheels  were  jn such; 
a  bad  state  as  again  to  require  very  e*teu«; 
sive  repair,  and  the  said  vessel  was  detained- 
for  that  purpose  for  about  three  months*. 
And  deponents  say,  that  in  order  to  complete 
the  last-mentioned  repair,  the  wheels  wefe* 
nearly  taken  to  pieces,  as  all  or  the.  greater 
part  of  the-  wprking  or  wearing  parts  merely 
worn  out.,.  Deponents  further  say,  they  were- 
also  employed  by  the  said  plaintiff*  Wyiiaru. 
Morgan,  and  assisted  in  making  a  pair .$£* 
paddle-wheels  for  his  Majesty's  vessel  jtfe*: 
Flamer,  which  was  fitted  out  at  Woolwich  ia» 
or  about  the  month  of  November,  one  thou*, 
sand  eight  hundred  and  thirty -one ;  and  the^ 
said  last- mentioned  wheels  were  made  simi-: 
lar  to  the  third  pair  of  wheels  made  for.  the; 
Confiance,  with  the  additions  and  alterations  < 
as  aforesaid,  and  which  varied  very  much 
from  those  originally  made  under  the  said 
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patent  and  specification  of  the  said  Elijah 
Galloway,  and  particularly  in  the  form  of 
the  bent  stem,  the  alteration  in  hanging  the 
float-boards,  and  the  introduction  of  diagonal 
and  cross  stays  or  braces. 
\  Mr*  C.  W.  R.  Richard,  Saith,  that  in  the 
early  part  of  the  year  one  thousand  eight 
hundred  and  twenty-eight,  he  was  working 
for  Mr.  Brown,  the  engineer,  and  inventor  of 
the  gas-vacuum  engine,  at  his  manufactory 
at  Chelsea;  and  that  in  the  summer  of  that 
year  he  was  employed  by  Mr.  Brown  to 
make  the  model  of  a  paddle-wheel  with  vi- 
brating paddles  or  float-boards,  the  action  of 
which  was  produced  by  means  of  a  disc  or 
collar  revolving  upon  a  crank,  with  rods 
connected  to  the  arms  or  stems  of  the  pad- 
dles j  and  that  the  crank  aforesaid  was  affix* 
ed  to  or  attached  to  the  shaft  which  passed 
through  the  wheel,  and  was  so  contrived  that 
the  crank  could  be  made  to  turn  round  and 
assume  any  position,  so  that  the  float-boards 
could  be  made  to  enter  and  leave  the  water 
in  the  manner  and  position  well  known  to 
engineers,  and  generally  the  most  desirable 
for  assisting  in  propelling  the  vessel.  And 
deponent  says,  that  the  said  model  was  com  - 
pleted  by  him  openly  in  the  shop  among 
numbers  of  workmen;  and  that  it  was 
afterwards  publicly  shown  and  exhibited  to 
many  persons,  gentlemen,  and  others,  who 
visited  the  factory  of  the  said  Mr.  Brown. 

Additional  Affidavits  in  support  of  the 

Injunction. 
■.   The  plaintiffs,  in  reply  to  the  case  of 
the  defendants,  produced  the  following 
additional  affidavits  :— 

Mr.  William  Morgan  Saith,  that  the  hang- 
ing of  the  float- boards  below  the  centres  on 
which  the  bent  stems  vibrate,  does  not  form 
any  part  of  the  patented  combination  of 
implements  or  parts  to  produce  the  angle 
which  may  be  required;  and  that  he  has, 
ever  since  the  end  of  1832,  hung  his  float- 
boards,  so  that  the  strain  should  be  divided 
and  more  equally  applied.  And  this  deponent 
further  saith,  that  such  improvement  in  the 
hanging  of  the  float-boards,  and  also  other 
improvements  in  the  forms  and  proportions 
of  some  parts  of  the  paddle-wheels,  have 
been  introduced  gradually  from  time  to 
time,  when  and  as  their  expediency  occurred 
to  this  deponent,  since  the  date  of  the  said 
Specification.  And  this  deponent  further 
saith,  that,  the  mode  of  giving  the  re- 
quired angle  to  the  float- boards  or  paddles 
is  preserved  in  the  said  paddle-wheels,  as 
now  coustructed  by  this  deponent.  And  this 
deponent  further  saith,  he  denies  that  there 
is  any  obscurity  in  the  expression  *'the 
required  angle,*'  used  in  the  said  specifica- 
tion ;  or  that  any  definite  angle  at  which  the 


float- boards  should  enter  and  leave  the. 
water  could  with  propriety  have  teen,  or 
could  now  be  specified ;  for  it  is  clear  to 
those  who  are  really  conversant  with  the 
subject,  that  no  one  particular  angle  can  be 
determined  or  given  as  expedient  in  all  cases* 
because  no  one  angle  can  be  alike  applicable 
to  the  varying  and  variable  circumstances  to 
which  different  ships  or  vessels,  aad  at  times 
the  same  ships  or  vessels, must  be  subjected; 
and  no  rule  could  have  been;  or  could  now  be 
laid  down,  by  which  such  changing  circumt 
stances  could  be  foreseen  an  J  provided.  And 
this  deponent  further  saith,  that  he  hath 
read  an  office  copy  of  an  affidavit  of  Joseph 
Tunnicliffe  and  John  Nugent,  sworn  and 
filed  in  this  cause  on  the  twenty-ninth  day 
of  June  last,  and  that  he  denies  that  the 
set  of  paddle-wheels  in  the  said  affidavit, 
called  the  second  set,  was  constructed  in 
accordance  with  the  said  specification ;  and, 
on  the  contrary,  this  deponent  saith,  they 
were  made  with  some  deviations  therefrom, 
and  that  such  deviations  proved  to  be  injur 
dicious,  rendering  the  said  paddle-wheels 
weak,  and  the  same,  in  consequence,  became 
useless.  And  this  deponent  further  saith, 
that  the  said  second  set  of  paddle-wheels  was 
replaced  by  the  set  of  paddle-wheels  in  the 
said  affidavit  of  the  said  Joseph  Tunnicliffe 
and  John  Nugent,  called  the  third  set;  and 
that  the  said  third  set  of  paddle-wheels  was 
made  according  to  the  said  specification, 
with  additional  bearings  for  the  float-boards, 
and  diagonal  trussing^  to  the  frames ;  ana 
that  the  said  additional  bearings  and  diagonal 
trussings  were  found  to  be  neeessary,  on 
account  of  the  unusual  breadth  of  the  paddle- 
wheels,  occasioned  by  their  having  beet 
ordered  to  fit  into  the  paddle-boxes  con- 
structed for  the  old  common  paddle-wheels 
of  the  vessel,  called  the  Con  fiance;  ana 
this  deponent  further  says,  that  the  «aj£ 
third  set  of  paddle-wheels  was  fitted  to  the 
said  vessel,  Con  fiance,  in  August  1830;  and 
that,  according  to  the  best  of  this  deponent's 
recollection  and  belief,  no  repairs  were  done 
to  the  same  by  this  deponent,  or  by  bis 
order,  or  under  his  direction,  or  by  any  other 
person  on  his  account,  till  June  1832,  except 
that  the  two  outer  brasses  of  the  said  paddle- 
wheels  being  of  bad  metal,  cracked,  and  this 
deponent  at  his  own  charge  replaced  them.  \ 
*        *        *        #        *         *       ••" 

And  this  deponent  further  saith,  that  tie 
paddle- wheels  fitted  by  this  deponent  to  bfp 
Majesty's  vessel  the  Flamer,  in  the  said 
affidavit  of  the  said  Joseph  Tunniclifle  aq4 
John  Nugent  mentioned,  were  made  in  ao* 
cordance  with  the  said  specification,  and  tb^ 
the  alterations  in  the  said  affidavit  men- 
tioned were  some  of  the  improvements  herej- 
ineefore  referred  to  and  explained,. but  tb^jr 
were  in  no  respect. a  deviation  from  fap 
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combination  of  implements  or  parts  described 
and  claimed  in  the  said  specification,  as  the 
mode  of  giving  the  required  angle  to  the 
float- boards  or  paddles. 

****** 

And  this  deponent  further  saith,  that,  late  in 
the  month  of  November  1829,  King  Williams 
called  at  this  deponent's  former  factory  in 
Holland -street,  and  produced  to  this  depo- 
nent a  model  of  paddle-wheels,  and  pretended 
that  he  had  invented  such  wheels,  and  he 
offered  to  this  deponent  to  suppress  the 
alleged  fact  of  his  having  invented  the  said 
wheels,  if  this  deponent  would  give  him  a 
job  and  buy  his  model;  and  this  deponent 
further  saith,  that  he  immediately  discovered 
.that  the  said  model  was  an  exact  representa- 
tion  of  the  paddle-wheels  constructed  by  the 
said  Elijah  Galloway,  according  to  the 
description  in  the  said  specification,  at  Mr. 
Curtis'*  factory,  and,  upon  closely  question- 
ing the  said  King  Williams  as  to  the  nature 
and  properties  of  the  said  paddle-wheels,  the 
said  King  Williams  showed  that  he  was 
ignorant  thereof,  and  then  he  contradicted 
his  former  assertion,  and  said  the  fact  was, 
that  the  invention  was  communicated  to  him 
by  a  gentleman  on  the  Rhine;  and  that, 
thereupon,  this  deponent  produced  to  the 
said  King  Williams  the  original  drawing 
from  which  the  said  paddle-wheels  had  been 
constructed  at  Mr.  .Curtis's  factory,  and  in 
the  presence  of  the  said  King  Williams,  this 
deponent  measured  the  various  parts  of  the 
said  drawing  and  of  the  said  King  Williams's 
model,  and  showed  him  that  the  dimensions 
were,  as  in  fact  they  were,  precisely  the  same, 
and  upon  the  same  scale.  And  this  deponent 
further  saith,  that  he  then  sent  in  for  some 
Of  his  workmen,  and  in  their  presence  de- 
clined employing  the  said  King  Williams,  or 
.^purchasing  his  said  model;  but  this  depo- 
nent first  asked  them  if  they  had  ever  seen 
any  thing  like  tha:  model,  and  they  all 
immediately  replied,  that  it  was  a  model  of 
the  small  set  of  paddle-wheels  made  at  Mr. 
Curtis's;  and  this  deponent  further  saith, 
ti) at  the  said  Elijah  Galloway  came  in  at  that 
moment,  and  thereupon  this  deponent  left 
the  said  King  Williams  and  Elijah  Galloway, 
and  some  of  the  workmen  together,  and  on 
this  deponent's  return  to  the  said  factory,  he 
was  informed  of  the  admission  which  the 
said  King  Williams  had  made,  of  his  having 
constructed  the  said  model  from' information 
obtained  by  him  in  Mr.  Curtis's  factory. 
,  Mr,  Robert  Jeferys,  Working  Engineer, 
Saith,  that,  early  in  the  spring  of  1829,  Mr. 
*£.  Galloway  showed  him  "  a  sketch  or 
(drawing  of  paddle-wheels,  which  he  told  de- 
ponent he  had  invented,  and  in  which  there 
was  the  same  or  a  similar  combination  of  in- 
struments to  give  the  required  angle  to  the 
.paddle -floats  in  entering  and  leaving   the 


water,'.'  as  that  which  was  subsequently  pa* 
tented  by  him,  and  described  in  his  specifica- 
tion. Saith,  that  he  superintended  the  con- 
struction of  the  first  two  pairs  of  wheels 
constructed  on  this  principle  at  Mr.  Curtis's 
factory ;  and  that  after  the  different  parts  of 
the  said  paddle-wheels  had  been  constructed, 
and  were  in  the  progress  of  being  connected 
together,  admittance  to  the  said  factory  was 
not  allowed  to  strangers ;  but  that  at  that 
period  this  deponent  saw  King  Williams  in 
the  said  factory,  where  the  said  paddle- 
wheels  were,  during  the  dinner  hour;  and 
that  the  said  King  Williams  saw  the  smaller 
set  of  paddle-wheels,  which  had  four  float" 
boards  ;  and  that  this  deponent  complained 
of  the  said  King  Williams  having  been  ad- 
mitted there,  and  that  this  deponent  never 
saw  him  there  again. 

****** 

And  this  deponent  further  saith,  that  to- 
wards the  latter  end  of  1829,  and,  as  be  best 
recollects  and  believes,  in  the  month  of  No- 
vember, he  saw  at  the  factory  of  the  plain- 
tiff, William  Morgan,  in  Holland -street,  a 
model,  brought  there  by  King  Williams,  and 
which  the  said  King  Williams  then  declared 
he  had  made,  of  a  paddle-wheel ;  and  that 
the  said  model  was  the  model  of  a  paddle- 
wheel  with  four  float-boards  or  paddles,  and 
was  exactly  similar  to  the  said  smaller  set  of 
paddle-wheels  constructed  at  Mr.  Curtis's, 
and  seen  by  King  Williams. 

Samuel  Lane,  Smith,  Saith,  that  he  assist- 
ed in  forging  various  parts  of  the  wheels  made 
at  Curtis's  factory,  and  "  gave  privately  to 
King  Williams  information  and  sketches  to 
enable  him  to  prepare,  and  by  means  of 
which  he  prepared,"  the  model  which  he 
afterwards  exhibited  to  Mr.  Morgan,  with 
the  exception  of  the  crank,  which  was  forged 
for  Williams  by  this  deponent  himself. 

Benjamin  Cliapman,  Working  Engineer, 
and  William  Phillips,  Smith,  Say,  that  they 
worked  at  Curtis's  factory  at  the  time  the 
wheels  were  made  there;  and  heard  King 
Williams  make  the  confession  meniioned  in 
Mr.  Morgan's  (2d)  affidavit.  And  Chap- 
man saith  further,  that  he  made  an  affidavit 
of  the  fact  before  Sir  Peter  Laurie,  Alder- 
man, on  the  23d  of  January,  1830. 

Benjamin  Holland,  Working  Engineer, 
Saith,  that  King  Williams  repeatedly  con- 
fessed to  him  that  his  model  was  a  copy  of 
Mr.  Galloway's  wheel. 

Lieutenant  William  Henry  Symons,  Saith, 
that  for  upwards  of  five  jears  and  a  half,  and 
up  to  the  month  of  April,  1834,  be  had  the 
command  of  H.  M.'s  steam-vessel  the  Meteor, 
which  was  fitted  with  common  paddle-wheels, 
and  was  employed  during  such  the  period 
of  his  command  thereof,  on  general  service 
in  the  Channel,  and  in  the  conveyance  of 
the  mails  to  the  Mediterranean,  and.  to  Lis- 
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lo^wad  also  hi  generaj  service  in.  the  flfledN 
Ifcrmnean  station ;  and' this  deponent  further 
tttftbi  that  in  May,  18S4,  he  was  appointed 
to  the  temporary  Command  of  H.  M.'s  steam- 
*see1  the  Spitfire,  which  was  fitted  by  the 
fllaiatHF;  William  Morgan,  with  his  patented 
Wfceels;  known  better  under  the  appellation  of 
Htogftif'*  wheels,  under  the  inflection  of 
til** 'deponent,  and  was  navigated  with  the 
sstfd  wheels  during  the  whole  period  of  this 
deponent's  command  thereof,  which  con- 
tinued tHl  the  expiration  of  the  voyage  here- 
iaafter  mentioned.  And  this  deponent  further 
taitfc,  that- the  said  vessel,  the  Spitfire,  whilst 
unite*  hn  command,  proeeeeded  from  Fal- 
tmmth  in  the  month  of  August,  1884,  on  a 
Voyage  to  Corfu,  and  returned  to  Falmouth 
in  •September  following,  and  that  the  said 
paddle  wheels  during  the  whole  of  the  said 
voyage  were  in  perfect  order,  and  fully  per- 
formed their  duty;  that  no  repairs  or  re* 
fitting  of' any  kind  Were  or  was  done  or 
required1,  to thV;  said'  paddle-wheels,  and  that 
at  the  conclusion  of  the  said  voyage,  they 
were  in  "all  respects  in  as  good  a  state  and 
condition -as  the  same  were,  in  at  the  com- 
mencement; that,  whilst  on  all  occasions 
during  a  voyage  of 'the  same  description,  in 
the  Meteor,  prppelled  by  the  common  paddle- 
wheels,  he  was  obliged  to  lay  the  vessel  to, 
at  least  every  two*  days,  to  screw  up  the  bolts 
•of  the  paddles,  and •  generally  with  -a  loss  of 
two  or  three  holts  and  nuts,  and  a  detention, 
upon  an  average,  of  ahout  one  hour  on  every 
swob  occasion,'  and  on  her  arrival  at  the. 
•ports  of  Gibraltar,  Malta,  and  Cprfa,  from 
Plymouth  to .  Corfu,  the*  engineers  were 
obliged  to  he  employed  at  each  of  the  said 
ports  at  least  four  hours  in,  overhauling  the 
wheel*,  and  repairing  them  fit  for  the  return 
voyage]  and'  this  deponent  further  sjaith, 
thatrttarinv^hjirepmtnand  of  the  two  vessels, 
the  -Meteor  atfuV$pitfire  respectively,  Me  paid 
particular  attention  to  [the  working  of  the 
wheels' used,  in  the  same  respectively,  and 
that- he  took  especial  notice  of  their  perform- 
amceiuproneUing  the  said  vessels,  and  that 
the  resoW-of  his  observation  was,  and  such 
now  renmios  this  deponent's  opinion,  that 
the- greatest  benefit  had  been  conferred  oh 
steam- navigation  by  the  invention  and  applr- 
eation  of  Morgan's  paddle-wheels;'  that 
such  paddle-wheels,  as  compared  with  the 
common- wheek,  make  a  difference  of  .from 
one  twtwo  miles  an.  hour  going  head  to  wind 
and  aganlst  a  rough  and  heavy  sea,  in  par- 
ticular; and  also  that  the  trembling  of  the 
*nssd,  which,  when  propelled  by  the  common 
,  wheels,  is -very  considerable,,  and  is  injurious 
•to  the  machinery  and  vessel  itself,  as  well  as 
disagreeable  to  all.  persons  on  board!,  is 
scarcely  perceptible  when' the  vessel  is  pro- 
pelled with  Morgan's  wheels.  And  this  de- 
ponent further  saith,  that  in  the  said  voyage 


of  the  Spitfire*,  both  out  and  home,  she  oon^ 
veyed  numerous  passenger^,  'and',  that  many . 
of  the  said  pajfccngersduribg  the"  $aid  voyages- 
expressed  their  admiration  of  tfeje  said  paddle 
wheels ;  and  this  deponent  further  saith,  tba,t 
from  his  observation  of  the  performance  of 
the  said  Moron's  wheels,  during  the  voyag*. 
of  the  Spitfire*  and  especially  in  her  passagftu 
through  the  Bay  of  Biscay,  he  is  well  satisfied, 
of  their  great  superiority  over  the  common 
wheels',  and  hf  Would  have  no  hesitation  in 
sailing  in  a  vessel  fitted  with  the  said, wheels 
in  the  roughest  seas,  and  during,  tin)  most 
tempestuous  weather. 

Mr.  Joseph t  Clement  arid  Mr.  George  £*{» 
tarn,  Engineer!,  Say,  that,  to  the  best  of 
their  knowledge  and  belief,  the  plaintiffs' 
paddle-wheel  was  entirely  new  at  the  time  Of 
the  patent  for  it  being  sealed — that  they  con* 
•sider  the  defendants  wheel  to  be  u, only.  4 
colourable  expedient  to.  evade  the  said  pa* 
tent,"  the  "  same  character  of  combination'9 
being  recognisable  in  both— that  neither  in 
the  wheel  of  Robertson  Buchannan,  nor  in 
that  of  Mr.  Oldham,  nor  in  that  of  Dr.  Uduy* 
is  there  "  the  mode  of  actuating  the  float- 
boards"  described  in  the  specification  of  E. 
Galloway — that  "in  the  wheel  of  Robertson 
Buchannan  the  float-boards  are  not  affixed 
to  bent  stems,  as  is  the  case  in  £.  Galloway's 
invention,  but  the  float- boards  are  affixed  to 
moveable  spindles,  each 'of  which  spindles 
has  a  crank  attached  to  its  inner  end,  an& 
the  cranks  are  by  a  series  of  radial  arms  all 
of  them  fixed,  or;  as  Robertson  Buchannan  la 
said  specification  describes  it,  a  connecting* 
ring,  acted  on  in  such  manner  that  their 
nave  Or  boss,  moving  on  an  eccentric,  causes, 
all  the  float- bodrds  to  be  at  all  times  jMU-aliel 
to;  each  other,  and,  consequently,,  renders  tbfe 
^ad^le-wheel  a  most  inefficient  oner-thaf  j/i 
paddle-wheel  constructed  according  to  tb* 
said  Robertson  Buchannan  rs  said  6peci0ca>* 
tion,  would,  as  a  means ^of  propelling  vessel^, 
'be  very  inferior  to  the  common  wheel  with  tfco, 
-Ordinary  radial  floats — that  by  the  moae  ej 
-operating  on-  the  float- boards  described  in 
the  specification  of  E.  Galloway's  invention* 
-no  two  float-boards  can  be  parallel  to  eacti 
other,  but  all  the  floaty- boards  are  causes! 
to  enter  and  leave  the  water  in  the  4lrjec&fojfc 
best  calculated  to  giving  full  effect  to  the 
power  employed-—  that  in  the  said  invention 
of  Oldbam,  the  float*  boards  are  affixed  to 
the  spindles,  and  not.  as  is  the  case,  with  tab 
plaintiffs'  float- boards,  to  bent  stems;  thsj* 
the  spindles  are  actuated; by  means  pfecis«& 
similar  to  those  employed, in  the  wheel  m 
Robertson  Buchannan,  but  with'  the  addition 
that  not  only  the  eccentric  wheel,  but  alat 
the  eccentric  axis  i<jsclf  in  Oldham's  whm 
is  made  to  revolve,  and  the  same  'respeefiviiy 
are  so  made  td  revolve  by  means  dPxoa> 
wheels— that  it  does  not  appear  from  the 
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ctter-prasa-  or  engravings  of  Dr.  €dny'a 
invention,  nor  could  it  upon  a  proper 'and 
careful  .  examination  thereof  be  inferred 
from  them,  or  either  of  them,  that  in  the 
intention  of  Ur.  Udny,  there  are  rods  con* 
'nected  to  a  disc  or  collar,  by  moveable  pins 
or  joints,  as  stated  in  the  affidavits'©  f  William 
Bruaton,  John  Isaac  Hawkins,  Bryan  Don- 
kin,  and  John  Donkin ;  and  that>  on  the 
owrtrary,  these  is  no  mention  or  notice  in 
the  said  letter-press  or  engravings  of  any 
such  moveable  joiqts  or  pins,  but  the  reverse 
is  dearly  shown  by  the  engraving,  where  the 
rods  which  wens  intended  to  move  the  float- 
boards,  appear  to  be  solid  with  the  collar ; 
and  also  by  some  of  the  expressions  used  in 
the  letter-press— and  that  the  said  plan  or 
system  of  Dr.  Udny  is,  in  their  opinion 
and  Judgment,  absolutely  unavailing  and 
useless. 

Mr.  M.  J.  Brunei  and  Mr*  Carpmael,  tes- 
tify to  the  same  effect,  and  in  the  same  terms, 
as  Messrs.  Clement  aod  Cottara  respecting 
the  .wheels  of  fiuchannan,  Oldham,  and 
Udny. 

Commander  John  Alien,  of  H.M.'s  steam- 
vessel  Firebrand,  Commander  Thomas  Allen, 
of  H.M.'s  steam- vessel  Lightning,and Robert 
R&trick,  Chief  Engineer  of  the  Lightning, 
make  oath  as  follows: — Commander  John 
•dttfen.  saith,  that  he  commanded  the  Light- 
ning for  several  years,  and  up  to  the  month 
of  April,  1834 ;  and  that  until  the  month  of 
August,  1833,  she  was  propelled  by  common 
paddle-wheels,  but  in  that  month  she  was 
fitted,  under  this  deponent's  inspection,  with 
Morgans  wheels,  and  continued  to  be  pro- 
pelled by  them  so  long  as  this  deponent  re- 
mained in  the  command  of  her— that  in 
April,  1834.,  he  was  appointed  to  the  com- 
mand of  the  Firebrand,  and  has  continued  in 
the  command  thereof  from  that  time  to  the 
jjresent,  and  tnat  during  the  whole  of  that 
period  the  last-mentioned  vessel  has  been 
propelled  by  Morgan's  wheels. — Commander 
Thomas  Alien  saith,  that  for  several  years  he 
was  the  commander  of  H.M.'s  steam-vessel 
Cdtofet,  which  was  fitted  with  common  wheels, 
and  that  in  April,  1834,  he  was  appointed  to 
Succeed  Commander  John  Allen  in  the  com- 
mand of  the  Lightning,  and  he  has  continued 
in  the  command  thereof  from  that  time  to 
the  present ; — and  Robert  Rattrick  saith,  that 
fer  the  last  eight  years  and  upwards,  this 
deponent  hath  been,  and  still  is  the  chief 
engineer  of  the  Lightning ;  and  Commander 
John  Alien  further  saith,  that  having  been 
requested  Jby  the  plaintiff,  William  Morgan, 
to  report  to  him  this  deponent's  opinion  re- 
specting the  performance  of  the  said  patented 
wheels,  fitted .  to  the  said  vessel  Lightning, 
tin's  dep0nent9.cn.  the  1  lth  of  January;  1834, 
Wrote,  and  sent  to  the  said  plaintiff,  William 
Morgan  a  letter,  in  the  words  following:— 
K  toju  xxni. 


"  in  compliance  with  the  request  in  yon* 
letter  of  tfae.SGth  of  November  last,  1  |M 
ward  you  a  statement  of  the  performances  of 
your  patent  paddle-wheel*, ■*»  subflftttutad  4m 
the  common  paddle-wheels,  per  Admiral jr 
order,  to  his  H .  M .  *s  steatft*vessel  Iigfctoi*ftc 
under  my,  command,,  with  my  opinion  inm 
partially  thereon.    It  will  occur  fo  you,  tfcajfc 
your  wheels  were  fitted  to   this  Veweiil^ 
August  last,  since  which  time  she  has  tort* 
frequently  and  variously  employed  «Jta»%Jtto 
Majesty's  service,  in  the  English  Chan***/ 
between  Milford,  Plymouth,  the  River  That**** 
on  the  Coast  of  France,  &c.  fee. ;  and  J^fai* 
terly,  with  his  Majesty's  mails,  ffom  Efiglaadb 
to    Corunna,    Oporto,   Lisbon,  and.  fcmkfi 
on  which  services  we  have  freaaen4*y  a»as> 
with  hard  gales 'aod  tempestuous  weatbaa* 
in  all  which  eases  we  have  clearly,  aswtfes 
tained,  that  since  the  application  .of  ymm 
wheels  to  this  vessel  her  speed  is  very  maten 
rially  increased ;   and  particularly  so  with,- 
adverse  winds,  and  in  a  head  sea;  which  are 
very  material  points  in   their  favour,  and 
which,  in  my  opinion,  gives  to  them  a  «ei$* 
decided  advantage  over  the  common  paddle* 
wheel  as  hitherto  in  use  in  this  vessel,  toge- 
ther with  having  nearly  done  away  with  to* 
vibration  or  tremulous  motion,  as  before  so. 
much  felt.  With  regard  to  their  durability  or 
lasting  qualities,  lean  only  say,  that  after' 
being  inuse  from  the  before-mentioned  period; 
to  the  present  time,  they,  now  appear  to  bey 
in  as  perfect  a  state  as  when  first  fitted*. 
Under  the  aforegoing  considerations,  I  win 
have  no  hesitation  in  recommending  your 
patent  paddle-wheels  as  a  great  improvement 
in  steam  navigation,  particularly  so  in  sea- 
going   vessels."  —  Commander    John  Allen 
further  saith,  that  the  experience  which  h«. 
has  sioce  had  in  the  Lightning  and  Fire- 
brand, of  the  said  patented  wheels  fitted  to 
both  the  same   vessels,  has  confirmed  the 
opinion  so  expressed  in  the  vaioV  letter,  aod 
that  be  considers  these  wheels  very  superior 
in  all  respects  to  the  common  paddle- wheels, 
or  any  other   wheels  he   ever  saw.— Com*? 
mander  Thomas  Allen  and  Robert  Ra*trirk 
say,  that  they  entirely  concur  in  the  opinion 
expressed  in  Commander  John  Allen's  letter 
— that  during  the  period  of  Commander  Titos; 
Allen's  command  of  the  Lightning,  she  has 
been  almost  continually  on  service,  engaged  in 
voyages  to  and  from  Sweden,  Hamburgh,. and 
the  coast  of  Holland,  and  in  the  Irish  Channel 
and  elsewhere;  and  in  the  course  of  mek 
voyages  and  service,  has  frequently  feee&*a> 
posed  to  tempestuous  weather— that  in  parr 
ticularwhen  on  her  passage  from  Stockholm* 
in  October  last*,  the  Lightning  was  in  sue* 
cessive  heavy  gales,  and  was  exposed  for  Ave 
days   to  a  heavy  gale  in  the  North  Sea, 
occasionally  lying  to;  and  that  she  was  ly  ins? 
to  in  the  Same  gale  in  which  the  Geoesal 
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9team  Navigation  Company's  ateam-paeket,' 
the  Superb,  fitted  with  common  paddle-wheels, 
foundered  in  the  North  Sea— that  notwith- 
standing the  extreme  severity  of  the  weather., 
and  the  violence  of  the  waves  to  which  the 
wheels  had  been  thus  exposed,  not  only  whilst 
they  vera  in  motion,  but  also  whilst  the 
vessel  was  lying  to,  the  wheels  did  not  sus- 
tain the  slightest  injury  or  strain ;  and  that 
during  all  the  severe  weather,  as  well  as  at  all 
other  times  during  the  voyages  of  the  Light- 
sing,  whilst  the  wheels  were  in  motion,  they 
were  found  to  be  fully  effective,  and  in  their 
performance  very  far  superior  to  what,  under 
the  same  circumstances,  would  have  been 
the  operation  of  common  wheels,  or  any 
other  wheels  which  these  deponents  are  ae- 
qotnted  with. — And  Commander  John  Allen* 
Commander  Thomas  Allen,  and  Robert  Ras- 
trick, fbrther  say,  that  from  the  experience 
which  they  have  severally  had,  they  are  re- 
spectively so  well  satisfied  of  the  effectiveness 
of  Morgan's  wheels,  and  their  superiority  over 
all  other  kinds  of  wheels,  during  the  worst 
of  weather,  that  they  would  without  hesita- 
tion, and  without  any  apprehension  of  the 
wheels  giving  way,  go  over  the  world  in 
vessels  fitted  with  Morgan's  wheels. —Robert 
Rastrick  further  saith,  that  since  Morgan's 
wheels  were  fitted  to  the  Lightning,  although 
she  has  occasionally  encountered  the  worst  of 
weather,  and  bten  in  constant  employ,  be 
has  never  found  it  necessary  to  do  any  re- 
pairs whatever  to  the  said  wheels— that  there 
has .  never  been  even  a  key  or  screw  loose 
therein— that  the  wheels  are  now  in  a  per- 
fectly sound  and  effective  state,  and  that  the 
only  perceptible  deterioration  is,  that  the 
bearings  of  the  spindles  arc  somewhat  re- 
duced, which  this  deponent,  from  his  obser- 
vation, believes  to  have  been  from  corrosion^ 
but  not  so  as  to  affect  the  stability  and  due 
aetion  of  the  wheels— that  whilst  the  Light- 
ning was  propelled  with  common  wheels,  he 
has  found  that  in  what  is  called  a  following 
sea,  he  was  obliged  to  stand  with  the  regu- 
lator of  the  throttle- valve  in  his  band  ready 
to  shut  off  the  steam,  in  order  to  save  the 
engines  from  injury,  and  perhaps  from 
fracture;  but  that  since  the  vessel  has  been 
propelled  by  Morgan's  wheels,  he  has  been 
jinder  no  such  necessity,  having  been  re- 
lieved therefrom  by  the  equable  action  of  the 
Wheels. — Commander  Thomas  Allen  and  Ro- 
bert Rastrick  further  say,  that  from  the  ex- 
perience  which  they  have  respectively  had  of 
Morgan's  patented  wheels,  they  are  convinced 
that  the  fact  of  the  shaft  not  passing  through 
the  wheel  is  in  no  way  injurious. 

Colonel  George  Whitmore,  of  the  Royal 
Engineers,  Saith,  that  in  the  month  of  Au- 
gust, 1834,  he  embarked  on  board  the  Spit- 
fire, then  commanded  by  Lieutenant  Symons, 
and  proceeded  in    her    from    Falmouth  to 
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Corfu;  and  in  November  foil  owing*  returned 
to  England  in  the  same  vessel,  (hen  ooi%» 
manned  by  Lieutenant  Kennedy-*- that  the 
said  vessel  was  during  the  said  voyage  out 
•and  home  propelled  by  Morgan's  patent 
wheels— that  the  said  voyage  from  Talmouth 
to  Corfu  was  performed  in  something  leas 
than  thirteen  days'  steaming,  to  the  best  of 
this  deponent's  recnlleotion— that  be  observed 
the  absence  from  the  vessel  of  that  tremulous 
motion  so  general  in  vessels  propelled  by 
steam,  and  also  the  vwy  dry  state  of  the 
decks  of  the  vessel ;  both  which  oireu instances 
this  deponent  attributed  and  still  believes 
were  owing  to  the  highly  ingenious  mecba* 
nism  of  the  paddle-wheels— and  that  on  the 
voyage  home  the  vessel  experienced  for  sews* 
ral  days  a  severe  gale,  attended  by  a  head* 
sea,  and  carried  away  her  mainmast;  but 
that  the  paddle-wheels  under  the  said  cis* 
eumstances,  as  well  as  on  all  other  occasions 
during  the  said  voyage  out  and  heme,  were 
perfectly  effective  in  operation. 

William  Wlieldon,  Working  Engineer,  and 
Benjamin  George  Chapman  (a  previous  wit- 
ness), confirm  that  part  of  Mr.  Morgan's 
(2d)  affidavit  which  goes  to  contradict  the 
statement  made  by  Tunoiclifie  and  Nugent 
respecting  the  alterations  and  repairs  required 
an  the  case  of  the  Conflance. 

Mr.  E.  Gallovmy  Saith,  that  what  Mr* 
Alexander  Gordon  "  has  stated  and  sworn  in 
his  affidavit  is  false  in  every  particular}1* 
and  that  so  far  from  having  made  the  admis- 
sions ascribed  to  him  by  Mr.  Gordon,  "  be 
declared  to  the  said  Alexander  Gordon,  which 
declaration  was  and  is  true,  that  he  knew  of 
no  fact  which  would  injure  the  validity  of 
the  said  patent."  Confirms  further,  in"  all 
respects,  Mr.  Morgan's  statement  with 
respect  to  King  Williams. 

Additional  Affidavit  for  Dissolving  th* 
Injunction. 

To  counteract  those  parts  of  the  affi- 
davits produced  in  reply  by  the  plaintiffs 
which  relate  to  the  repairs  required  in  the, 
case  of  the  Confianoe,  the  following  ad- 
ditional affidavit  was  lodged  for  the 
defendants:— 

Mr.  Samuel  Seatoard  (one  of  the  defend* 
ants)  Saith,  that,  after  much  trouble,  he  has 
obtained  the  following  "  correct  account  of 
money  charged  and  paid  the  plaintiffs  by 
Government  on  account  of  the  GonfiajMeyV* 

4L 
1831.    The  costs  of  the  wheels,  with 

shafts,  &c,  for  a  pair  of  engines  1,884 
Up  to  the  month  of  July,  in  the  yea* 
following,  the  repairs    of  these 
wheels  amounted  to ,     460 

Carried  forward    2,354 
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Brought  forward      2,334 
Ajod  to   October  of  the  same  year, 
1832,  for  duplicate  articles  sup- 
plied       196 

And  to  May,  1834,  repairs 105 

And  to  June*  1834,  the  repairs  and 

removal  of  the  wheels 1,056 

£3,89) 

[In  the  preceding  abstract  of  the  evi- 
dence several  affidavits  on  both  sides 
have  bean  omitted  which  relate  to  mere 
jnatters  of  form  required  to  be  authenti- 
cated, or  to  points  of  conduct  which  have 
no  bearing  on  the  substantial  question  at 
issue.] 

The  case  made  out  by  these  affidavits 
was  argued  at  great  length,  and  with  a 
degree  of  ability  to  which  the  Court  did 
afterwards  no  more  than  justice,  by  Mr. 
Knight,  Mr.  Jacob,  and  Mr.  Richards, 
for  the  plaintiffs;  and  by  the  Solicitor- 
General  (Sir  R.  M.  Rolfe),  Mr.  David 
Pollock,  and  Mr.  Thomas  Parker,  for  the 
.  defendants.  The  Vice-Chancellor  signi- 
fied early  on  the  third  day  that  he  had 
made  up  hi6  mind  to  dissolve  the  Injunc- 
tion, on  the  condition  of  the  defendants 
keeping  an  account ;  hut  the  Counsel  for 
the  plaintiffs  declined  accepting  judg- 
ment on  these  terms,  and  occupied  the 
remainder  of  the  hearing  in  a  gallant 
but  unavailing  effort  to  obtain  better 
terms  for  their  clients. 

The  Judgment. 

(From  the  Short-hand  Writer'*  Notes,) 

>  Th$  Vic€-Chancellor.~-Thi$  case  has 
been  argued  with  great  ingenuity  and 
ability,  and,  from  the  beginning  to 
the  end,  setting  aside  what  I  may  call 
the  mere  offsets  of  the  case, — observa- 
tions oa  conduct,  and  other  things  which 
£o  not,  at  present,  appear  to  me  to  be 
material  for  consideration, — the  whole 
thing  at  last  has  been  reduced  to  this 
simple  question,  namely,  whether  the 
introduction  of  the  eccentric  motion,  for 
.  the  purpose  of  regulating  the  paddles, 
Is  produced  by  the  same  combination  of 
machinery  in  the  defendant's  engine  as 
In  the  plaintiffs'  engine  i  Now,  it  does 
*  appear  to  me,  upon  reading  the  epeei~ 
ficattee,  that  the  patentee  meant  to  rest 
his  right  of  protection  under  the  patent, 
on  his  having  discovered  a  mod*  of  pro- 
toiaf  a  certain  motion,  by  the  com- 


Sfc*WABD«.  $$9 

bination  of  certain  instruments  tlqrei# 
specified  ;*  and  that  was  the  notion  thaj 
struck  me  before  I  read  the  affidavit  of 
Mr.  Jeffrey ;  aud  when  I  read  that  aft. 
davit  of  Mr.  Jeffrey,  which  was  made 
on  the  part  of  the  plaintiff,  J  could  net 
help  being  struck  with  the  circumstance, 
that  he  has,  three  times,  rued  the  lan- 
guage, which,  from  the  beginning  to  the 
end,  appeared  to  me  to  he  suitable  to 
describe  exactly  the  nature  of  the 
plaintiff*'  invention,  namely,  that  it 
consists  of  a  combination  of  certain 
specified  „  instruments  to  produce  the 
particular  effect  desired.  The  patentee 
confines  himself,  in  his  specification? ta»4 
pieces  of  machinery;  namely,  the jroqf , 
the  bent  stems,  the  disc,  and  the  crank. 
He  might,  perhaps,  if  he  had  been  asked 
the  question  at  the  time  when  he  was 
drawing  his  specification,  "  Do  you 
mean,  sir,  to  confine  the  motion  of  the 
disc  to  the  motion  of  a  disc  upon  a  crank.  * 
or  might  not  that  motion  be  produced 
by  any  other  suitable  means  ?" — why, 
with  the  knowledge  of  machinery  be 
has,  he  might  have  answered,  "  I  don't 
mean  to  confine  myself  to  a  cranky  but 
it  may  he  produced  by  any  other  similar 
means  $"  which,  by  the  way,  would  have 
been  only  observing  the  same  laxity  of 
expression  which  he  has  employed  in 
speaking  of  the  straps  and  the  screws; 
or  he  might  have  said,  "  this  motion 
may  be  produced,  either  by  the  disc 
revolving  by  means  of  a  crank,  or  by 
mean 8  of  an  eccentric,  and  what  is  called 
a  collar."  But,  since  he  has  not  done 
so,  and  has  thought  proper  to  specif/ 
four  instruments  only  which  are  to  pro* 
duce  the  combination  for  which  he  has 
taken  out  his  patent,  it  does  appear  to 
me  that  he  cannot  go  beyond  them, 
The  question  reduces  itself  to  this—* 
whether  the  defendants'  eccentric  with  a 
collar  is  the  same  thing  in  substance  as, 
the  crank  ?  Now,  it  is  plain,  that  in  the, 
plaintiffs',  the  crank  in  the  model  which 
I  have  before  me,  is  what  may  be  called 
a  double  crank  ;  because  there  is  a  crank 
from  each  portion  of  that  thing  which 
must  be  called  the  axis.  The  effect  of 
this  double  crank  is  to  weaken  the  axis  ; 
I  take  this  to  be  the  infallible  conse- 
quence. Now,  in  the  defendant's  wheel, 
the  axis  is  preserved  entirely  unbroken 
and  unencumbered ;  you  have  no  crank, 
that  is  nothing  which  projects  from  the 
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axle  of  the  main  wheel ;  and  this  does 
appear  to  me  to  be  a  most  important 
the  axle  itself  turning  in  the  centre  of 
the  eecentric,  and  then  the  collar 
Variation.  You  have,  in  effect,  it  is  true, 
revolving  upon  the  eccentric.  But  there 
is  this  most  important  thing  gained — 
these  things,  I  should  rather  say— -first, 
the  "unbroken  strength  of  the  axle  for 
the  mam  wheel ;  and  secondly,  the  avoid- 
ance of  that  perpetual  vibration  upon 
the  outer  part,  and  every  part  of  the 
frame  work,  which  supports  the  wheels; 
y^U  transfer  the  vibrating,  and  what  I 
Would  call  the  destroying  power,  from 
this  portion  of  the  machinery,  which  by 
the  reason  of  its  being  the  weakest,  is 
least  able  to  support  it,  to  that  place 
where  the  vibration  can  produce  no  ill 
effect ;  because,  if  it  affects  any  thing, 
it  affects  the  side  of  the  vessel,  which  is 
made  suitably  strong  for  the  purpose. 
And  though  I  am  willing  to  admit  that 
the  mere  lateral  action,  the  unilateral 
action  of  the  bent  stems,  by  means  of 
the  eccentric,  and  the  collar  upon  the 

Saddles,  may  tend,  in  some  measure,  to 
istress  the  paddles,  and  to  distort  them, 
yet  you  must  set  one  evil  against  ano- 
ther, and  it  will  be  a  question  for  a  jury 
to  consider,  whether,  on  the  whole, 
there  is  an  improvement  or  not.  I 
cannot  but  myself  feel  inclined  to  the 
impression,  that  the  alteration  which 
lias  been  made  by  the  defendants  is  not 
a  mere  colourable  attempt  to  evade  the 
plaintiffs'  patent,  but  one  which,  primd 
facie,  may  be  considered  an  improve- 
ment; and  an  improvement  not  by  means 
Of  the  combination  of  the  instruments 
Which  the  plaintiff  has  combined  to- 
gether in  his  specification,  but  by  irvtro-  - 
during  into  the  combination  of  some 
things  not  intended  or  dreamed  of  in 
the  specification  of  the  plaintiffs.  I 
think,  therefore,  that  this  is  as  proper  a 
case  to  be  sent  to  be  tried,  both  upon 
the  question  of  fact  of  colourable  eva- 
sion, and  upon  the  question  of  law  that 
may  arise  on  the  patent*  as  any  question 
that  was  ever  sent  for  the  consideration 
of  that  which  the  law  of  the  land  has 
established  as  the  proper  tribunal  for 
determining  such  questions. 

Well,  then,  the  next  question  that 
arises,  id  a  question  peculiarly  con* 
fined  to  the  consideration  of  this  Court, 
namely,  what  is  intermediately  to  be 


doner  Now*  it  is  possible,  .tbatVuth? 
jury  may  find  that  this  is  jio  in* 
fringement;  and,  if  that  be  the  case* 
and  1  continue  the  injunction,  where  is 
the  justice  that  can  make  a  compen* 
sation  to  the  defendants  r  There  is  no 
power  by  which  this  Court  ever  makes  a 
plaintiff  give  the  defendant  damages  by 
reason  of  having  continued  the  injuae* 
tion  longer  than  it  ought  to  have  been. 
So,  that,  in  that  way  of  putting  the  case 
— in  that  view  the  defendants  will  have 
suffered  a  wrong,  and  the  plaintiff* 
have  gained  an  advantage  to  which  they 
have  no  right.  Rut  take  it  'the  other1 
way,  that  the  jury  find  that  it  is  an  in* 
fraction,  what  is  the  damage  the  plain- 
tiffs are  likely  to  suffer?  Why,  that 
their  engines  might  be  sold  by  the  de- 
fendants, and  a  profit  made;  but  the 
Court  of  Chancery  has  a  jurisdiction 
over  a  wrong-doer  when  he  stands  in  the 
shape  of  a  defendant ;  and,  I  appre- 
hend, that  with  respect  to  that  which  is 
really  the  main  thing,  namely,  the  com- 
pletion of  the  present  contract,  and  the 
entering  into  similar  contracts,  there  is 
complete  security  that  full  justice  will 
be  done  to  the  plaintiffs  in  the  event  of 
the  jury  finding  for  them,  by  taking  an 
account,  which,  it  appears  to  me,  wilLbe 
an  extremely  simple  account  to  take^ 
and  one  which  there  is  no  reason  to  sup- 
pose can  be  evaded.  The  sale  of  a  YfiH 
sel  must  be  a  matter  of  some  notoriety^ 
it  cannot  be  transacted  like  a  secret  sale 
in  a  corner,  of  some  small  article  \yi\h 
an  unknown  purchaser;  the  thing  ftsehf 
has  notoriety  attached  to  it,  and  that 
notoriety,  it  appears  to  me,  will  secure 
to  the  plaintiffs  what  they  may  be  justly 
entitled  to.  On  the  whole,  therefore,  it 
does  appear  to  me,  that  the  proper 
order  to  be  made  will  be  this : — that  the 
plaintiffs  shall  forthwith  bring  such 
action  as  they  may  be  advised. 

Mr.  Knight. — Or  either  of  them. 

The  Vice^ChanceUor,— -Yes,  the  pMh* 
tiffs,  or  either  of  them.  t       :.  ^l 

The  Solicitor-General —We  wifl ■  $$ 
bonnd  to  make  no  objection  as  to  ,tha^,Ja 

The  Vice-chancellor.— Let  the  plain* 
tiffs,  or  either  of  them,  be  at  liberty  toM 
bring  such  action  as  he  or  they  may  be 
advised  forthwith,  and  let  ttte!1ujtttfe<i< 
tion  be  dissolved,  the  defendants'  uflder^ 
taking  to  submit  to  such  order  &,Jth$J 
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•  fibaiteifaayiBmkfrreapectmfif  the  profrts 
*»fi  it  he -present  contract  which  they  have 
iniite,  <«lid  respecting  any  future  con- 
Wartv  er  any  future  sale  or  disposition 
or  tale  of  machinery  which  they  may 
make  before  the  matter  comes  on  again, 
giving  liberty  to  both  parties  to  apply, 
and    referring    the     consideration    of 


a*e 


The  wheel  of  Cave,  alluded  to  in  the 
course  of  these  proceeding  differs  frcm 
that  of  the  Messrs.  Seawards  in  no  other 
respect  than  in  the  manner  of  attaching 
the  feathering-rods  to  the  float-boards. 
Cave's  method  is  shown  in  the  subjoined 
diagram  A ;  the  improved  arrangement 
of  the  Messrs.  Seawards  in  the  dia- 
gram B. 


*L  dufrenoy's  report  on  the  use  of 

HEATED  AIR  IN  THE  IRON  WORKS  OF 
..  ENGLAND   AKD   SCOTLAND. 

(Concluded  from  p.  202.) 

It  results  from  the  preceding  description, 
that  certain  coals,  those  of  Wales,  are  em- 
ployed in  their  natural  state,  for  the  fusion 
of  iron  ote  in  the  smelting  furnaces  in  which 
combustion  is  sustained  by  cold  air. 

.  That  a  great  number  of  others — the  coals 
qf  Glasgow,  for  example — are  also  suscepti- 


ble of  being  used  in  the  crude  state,  when 
the  hot  blast  is  employed;  but  that,  for  some 
varieties,  the  transformation  into  coke  ap- 
pears still  to  be  indispensable,  whatever  be 
the  plan  on  which  the  iron  is  made.  To  ap- 
preciate the  causes  which  produce  these  re* 
markable  differences  in  the  properties  of 
these  coals,  I  have  collected  samples  of  most 
of  tbose  employed  in  the  works  spoken  of  in 
this  report,  which.  JVl.  Berthier  has  analyzed 
in  the  laboratory  of  the  School  of  Mines, 
and  the  results  of  which  he  has  communi- 
cated. 


Coal  employed  in  the  Crude  State  in  the  Welsh  Iron  Works,     Cold  Blast, 


Dowlais. 

Cyfartha. 

Pen-y-danau. 

Carbon, 

Ashes, 

Volatile  matters, 

0-795 
0.030 
0.175 

0.784 
0.028 
0.188 

0.768 

,  0.032 

0.200 

1.000 

1.000 

1.000 

3   f". 


.  .fTJiecoai of  Dowlais  is  lamellar,  separat- 
ing across  the  layers  in  smooth  and  brilliant 
jriatesp  .  This  coal  is  composed  of  two  dis- 
tinct parts,  one  brilliant,  dividing  into  small 
cubfc' fragments;  the  other,  completely  hard, 
fflMtrifjs  vtiAvhtndn),  is  nearly  analogous  to 
the  (tonne?  Goal. 

?"Tb«J$;two  varieties  do  not.ble.ndt  but  form 
ii^a^-ettata  sraajl  beds  of  greater  or  less 
th^n^sj  the  brilliant  part  greatly  p redo • 
n^atig.  ./I he  Dowlais  does  not  soft  the 
Angers";"  it^swells  very  little  in  coking,  and 
does  cake ;  the  ashes  are  perfectly  white. 
The  coal  of  Cyfartha  is  rather  slaty,  or 


lamellar,  but  is  composed,  as  the  preceding, 
of  the  union  of  the  brilliant  and  compact 
black  parts,  intimately  mixed,  like  the  quartz 
and  feldspar  crystals  in  granite. 

These  two  varieties  of  coal  act  very  differ* 
ently ;  that  having  a  brilliant  fracture  swells: 
and  cakes  sufficiently,  whilst  the  dull  kind 
is  dry,  and  does  not  change  by  exposure  to 
the  fire.  It  is  probably  this  mixture  that: 
gives  to  the  coal  employed  at  the  Cyfartha 
works,  the  property  of  resisting  more  than 
any  other  the  action  of  the  blast,  and  the 
different  movements  which  take  place  in  the 
furnace ;  its  friability  is  also  due  to  this  cir- 
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ej  but  the  bitumen,  which  exists 
■  in  sufficient  abundance  in  the  shining  coal, 
':  oements  the  different  parts  of  this  coal,  and 
-gives  it  a  great  solidity  after  having  been  ex- 
posed to  the  fire. 

The  coal  of   Pen-y-danau  has  the  same 
-  properties  as  the  preceding,  except  that  the 


mixture  of  the  two  kmds  is  loss  ifltfnate* 
These  three  coals,  belonging  to  the  coaV-bttiB 
of  Wales,  are  very  dry,  and  owe  this. pro- 
perty to  the  excess  of  carbon  which  ttsjsgr 
contain ;  they  are  analogous  to  the  coal  of 
Rolduc. 


Coals  employed  in  a  Crude  State,  in  Furnaces  worked  with  Heated  Air* 


•• 

Environs  of  Glasgow. 

Stafford- 
shire. 

Derbyshire. 

Clyde. 

Calder. 

Monk- 
land. 

Tipton 

near 

Wed'y. 

Butterly. 

Codnor 
Park. 

Carbon, 
Ashes, 

C  Water, 
Volatile  matters,  <  Gas, 

(  Tar, 

^       -       -    - 

0.644 
0.046 
0.005 
0  139 
O.J  66 

0.510 
0.040 
0.039 
0.081 
0.330 

0.562 
0.014 
0.115T| 
0.094  } 
0.2153 

0  675 
0.025 

0.300 

0.570 
0.030 

0.400 

0.515 
0.030 

0.455 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

The  coal  of  the  environs  of  Glasgow,  em- 
ployed in  the  Clyde,  the  Calder,  and  the 
Monkland  works,  present  characters  suffi- 
ciently marked,  and  of  a  composition  very 
analogous,  as  seen  by  the  preceding-  table. 

This  coal  is  usually  dull,  a  little  compact, 
hard,  and  does  not  crumble  between  the  fin- 
gers j  it  presents,  in  its  transverse  fracture, 
a  series  of  small  lines,  which  gives  a  slaty 
appearance,  though  it  does  not,  in  reality, 
possess  this  quality.  It  is  very  well  strati- 
fied, and  the  lumps  cleave  in  flat  fragments, 
"of  greater  or  less  thickness  ;  the  surfaces  of 
Separation  are  almost  always  marked  by 
black  carbonaceous  matter,  which  soils  the 
'fingers,  and  resembles  charcoal  in  its  fibrous 
appearance,  and  dull  colour. 

This  coal  is  often  traversed  by  extremely 
thin  fillets  of  carbonate  of  lime,  the  direc- 
tion of  which  is  perpendicular  to  the  layers, 
and  sometimes  pyrites  is  found. 

The  pieces  of  Glasgow  coal  submitted  to 
analysis,  softened  but  slightly;  they  cement 
together  without  change  of  form. 

The  coal  of  Tipton,  which  supplies  the 
works  of  Lloyd  and  Forster,  near  Wednes- 
bury,  is  slaty;  it  is  composed  of  small 
beds,  a  few  lines  in  thickness,  separated  al- 
most always  by  an  extremely  thin  bed  of 
Ijlack  carbonaceous  matter,  like  charcoal. 


This  substance  is  so  abundant,  that  a  piece 
of  coal  is  rarely  found  at  Tipton,  mora  than 
four  inches  thick,  which  does  not  present  one 
or  two  layers  of  this  friable  material.  This 
coal,  shining  in  its  fracture,  divides  into 
small  pseudo-regular  fragments ;  it  is  slightly 
tenacious,  and  swells  but  little  in  coking.  : 

The  coals  in  the  environs  of  Derby  are 
divided  into  two  principal  qualities,  desig- 
nated under  the  names  of  Cherry  coal  and 
Soft  coal ;  the  first,  which  is  the  harder,  resists 
the  action  of  the  fire  better  than  the  second. 
The  furnaces  of  Butter! y,  which  use  heated 
air,  consume  the  Cherry  coal  exclusively; 
this  coal  is  slaty,  and  presents  lines  of  dill 
black,  which  gives  it  a  strong  resemblance  to 
the  coals  of  Scotland. 

The  soft  coals,  employed  principally  Jbr 
steam-engines,  and  puddling  furnaces,  are 
used  also,  at  Codnor  Park,  for  the  roasting 
of  ores.  This  coal  is  shining,  slaty/  and 
separates  in  pieces  by  very  light  pressure  ; 
it  contains  some  thin  portions  of  black  and 
friable  carbonaceous  matter,  already  .al- 
luded to.  •'■"!.  l 

Notwithstanding  the  considerable  loss  which 
these  two  coals  sustain  by  coking,  tfcey 
scarcely  change  their  form ;  they  swell  and 
cake  slightly,  and  their  ashes  ate  perftetly 
white.  ~ 


Coals  that  appear  to  require  transformation  into  Coke,  when  employed  even  in  Fumades  worked 

with  Heated  Air, 


Carbon, 

Ashes, 

Volatile  matters, 

Birtly  Work*,  near 
Newcastle. 

Tyne  Works, 
Northumberland. 

Apdale  Works, 

near  Newcastle, 

Staffordshire. 

0.605 
0.040 
0.355 

0.675 
0.025 
0.300 

0.624 
0.035 
0.841 

1.000 

1.000 

1.000 
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-      The  eeel  consumed  at  the  Birtly  and  the 

?  Tyne  Ire*  Works,  comes  from  the  mines  in 

the  environs  »f  Newcastle-upon-Tyne;  it  is 

shining  and  splintery ;  it  does  not  soil  the 

pagers,  nor  does  it  crush  by  a  light  pressure. 

This  coal  is,  in  general,  very  pure,  con- 
taining no  veins  of  earbonate  of  lime,  er 
pyrites;  it  is  very  adhesive,  and  swells  mueh 
by  the  action  of  heat,  so  that  the  value  of  the 
coke  exceeds  that  of  the  coal  employed.  J 
am  assured  at  the  Tyne  works,  that  they 
have  tried  in  vain  to  work  Newcastle  coal  in 
the  crude  state. 

The  coal  of  the  Apdale  works  is  lamellar, 
shining  and  splintering  in  the  direction  of 
the  strata ;  it  divides  into  small  quadrangu- 
lar fragments;  in  the.  cross  fracture  it  pre- 
sents large  bands,  perfectly  smooth,  and  very 
brilliant.  This  is  owing  to  the  superposition 
of  small  layers,  of  which  the  nature  is  a  lit- 
tle different;  this  coal  is  very  adhesive, 
swells  in  the  fire,  and  gives  a  light,  silvery, 
but  very  solid,  coke. 

If  we  compare  the  composition  of  the  dif- 
ferent coals  that  we  have  examined,  we 
:  ,perceive— 

1st  That  the  coals  employed  in  a  crude 
.  state,  in  the  furnaces  worked  with  cold  air, 
are  dry,  very  carbonaceous,  and,  in  fact,  true 
anthracites. 

2d.  The  coals,  as  those  of  Scotland  and 

Derbyshire,  which,  though  bituminous,  serve, 

in  a  crude  state,  for  the  fusion  of  iron  ore  in 

:  the  smelting- furnaces  worked  with   heated 

air,  are,  however,  still  dry  coals. 

3d.  Finally,  the  fat,  bituminous,  adhesive 

•  coals,  which  change  their  volume,  and  swell 

.  by  the  action  of  fire,  appear  still  to  require  a 

..  transformation  into  coke,  to    give  ad  van* 

tageous  results  in  the  smelting  of  iron  ore. 

f  duality  of  the  Pig  Iron  and  Bar  Iron  obtained 
.    in  the  Works  using  the  Heated  Air  Blast. 

.. .. .  The  iron  for  castings  made  in  Scotland, 
,  bears  a  less  commercial  value  than  that  ef 
I  Staffordshire.  The  first  were  quoted  in  the 
Liverpool  market,  in  the  month  of  July 
(1833)  last,  at  42.  J  5s.  sterling  per  ton, 
Whilst  the  Staffordshire  iron  sold,  at  the  same 
time,  for.  61. 

.-  The  difference  between  the  price  of  these 
kinds,  together  with  the  prejudice  generally 
entertained  that  the  hot  blast  is  unfit  for  the 
.manufacture  of  iron,  led  some  to  doubt  the 
advantages  to  be  derived  from  the  new 
method.  The  numerous  observations  t  have 
made,  tend,  on  the  contrary,  to  prove  that* 
for  cast-iron,  at  least,  the  products  of  the 
furnace  working  with  heated  air,  are  superior 
to  those  of  the  cold  blast.  The  less  value  of 
the  Scotch  iron  is  no  evidence  against  this 
opinion.  In  fact,  the  Staffordshire  iron  has 
always  been  regarded  as  the  most  suitable 
for  castings,  and  has  always  borne  a  higher 


wi 


price  than  that  from  most  of  the  other  parts 
of  Great  Britain ;  perhaps,  also,  the  great 
difference  in  price  between  the  Scotch  and 
Staffordshire  irons,  may  be  accounted  for  by 
commercial  circumstances,  for  the  Scotch 
now  make  iron  much  cheaper  than  others, 
and  the  production  being  increased  almost 
one- third  by  the  employment  of  heated  air 
alone,  the  iron-masters  have  thought  it  to 
their  interest  to  reduce  the  price  of  their 
iron,  which  they  are  enabled  to  do  without 
loss* 

It  would  be  desirable  if  this  important 
question  could  be  decided  by  direct  experi- 
ments ;  but,  for  want  of  such,  1  will  state  the 
uses  of  these  different  products  in  the  acts-* 
uses  which  are,  perhaps,  as  conclusive  as 
experiments. 

In  the  works  near  Glasgow,  they  make 
iron  only  for  the  foundry ;  I  have  seen  the 
iron  which  they  produce  employed  for  the 
manufacture  of  castings,  which  require  great 
strength  and  softness,  to  wit,  steam-engine 
cylinders,  boilers,  gas-pipes,  mill-gearing,  &c 

At  Birtly ,  near  Newcastle,  and  at  B  utterly, 
near  Derby,  I  have  also  seen  steam-engine 
cylinders,  pipes  for  water-pumps,  and  fasten* 
ings  for  iron  bridges, 

I  should  state  that  the  furnace  of  Torteron, 
at  the  Fourchambault  works,  in  the  Nievre, 
produces,  since  the  use  of  this  plan,  grey 
iron,  which  competes  in  the  market  with  that 
from  England. 

The  iron  manufactured  from  hot- blast 
pigs,  is  also  of  very  good  quality. 

At  Codnor  Park,  near  Derby,  this  iron  is 
employed  in  the  construction  of  different 
parts  of  the  steam-engine,  of  chains  for  sus- 
pension-bridges, and  of  straps  and  cross-bars 
in  iron  bridges. 

The  iroa  produced  at  the  Tyne  works  is 
wrought  into  sheets,  for  steam-boilers,  gas* 
ometers,  &c. 

At  Wednesbury,  the  iron  is  also  of  good 
quality,  and  serves  for  purposes  which  require 
great  strength. 

These  different  examples  prove  that,  by 
means  of  the  hot  blast  plan,  as  well  as  by  the 
old  mode,  superior  metal  can  be  made  for 
foundry  purposes,  and  which  is  well  adapted 
for- conversion  into  wrought  iron;  but  it 
must  not  be  thought  that,  by  means  of  this 
plan,  the  faults  which  result  from  the  nature 
of  the  ore,  or  coal,  can  be  corrected. 

Probable  Causes  of  the  Increase  of  Heal,  due 
to  the  Use  of  Heated  Air. 

I  have  remarked  several  times,  in  the 
course  of  this  Report,  that  the  temperature  of 
the  furnaces  worked  with  heated  air  appears 
to  be  higher  than  in  those  where  combustion 
is  sustained  by  the  use  of  cold  air;  all  the 
indications  which  are  usually  considered  at 
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guidei  for  the  working  df  the  furnace,  unite 
4n  proving  this  assertion. 

The  scoria  does  not  attach  itself  above  the 
tuyeres ;  the  colour  of  the  fire*  in  this  part  of 
the  furnace,  is  so  white  as  to  be  injurious  to 
the  eyes;  the  scorias,  which  are  very  liquid, 
Jow  with  facility;  the  metal  being  hotter, 
'can  be  cast  directly  into  the  most  delicate 
objects.  The  quantity  of  ore  in  each  charge 
t*  augmented  in  a  great  proportion,  whilst  the 
Quantity  of  flux  is  decreased  This  dfrninu- 
tion  in  the  proportion  of  melting  is,  of  itself, 
-the  strongest  proof  of  the  increased  tempera- 
.  lure  of  the  furnace ;  it  indicates  to  us  that 
"the  earthy  matters  find  sufficient  heat  to  fuse 
with  a  small  addition  of  flux. 

Probably  it  is  to  this  excess  of  tempera- 
ture that  we  should  attribute  the  faculty  of 
employing  certain  coals  in  a  crude  state,  the 
transformation  of  which  into  coke  appeared 
Indispensable,  at  a  less  elevation  of  tem- 
perature. 

In  spite  of  these  certain  proofs  of  the  in- 
creased temperature  by  the  introduction  of 
hot  air  into  the  furnaces,  we  cannot  demon- 
strate its  existence  in  a  positive  manner ;  but 
it  appears  to  me  that,  to  a  certain  .point,  a 
reason  for  this  phenomenon  may  be  given, 
by  comparing  that  which  passes  in  the  fur- 
nace, by  the  constant  introduction  of  air,  to 
that  which  takes  place  by  the  mixture  of  two 
liquors  of  different  temperatures,  which  we 
kuow  will  produce  a  mean  temperature.  The 
comparisons  which  I  establish  appear  to  me 
to  be  just,  though  the  furnaces  are  in  circum- 
stances very- different  from  the  liquids  having 
a  given  temperature,  because  the  heat  is  re- 
produced without  intermixture,  by  the  com- 
bination of  carbon  and  oxygen. 

By  admitting  this  cause  of  the  augmenta- 
tion of  heat,  it  might  be  supposed  to  be  very 
slight-;  on  account  of  the  great  difference 
which  exists  between  the  temperature  of  the 
furnace1,  and  that  of  the  air  which  sustains 
the  combustion;  a  difference  that  we  have 
no  accurate  means  of  appreciating.  I  will 
Show  hereafter  that  this  cause  is  not  so  feeble 
as  might  at  first  be  supposed. 

•There?  is,-  I  believe,  another  much  more 
powerful  cause,  which  it  is  impossible  to  esti- 
mate; it  results  from  combination,  which 
could  not  be  produced  at  the  ordinary  tem- 
perature of  the  Furnace,  and  which  are  de- 
veloped by  the  augmentation  of  heat  due  to 
the  substitution  of  hot  for  cold  air. 

We  see  constantly,  in  our  laboratories, 
examples. of  this  phenomenon;  substances 
which  are  acted  upon  slowly,  and  with  much 
difficulty,  by  acids,  at  the  temperature  of  the 
atmosphere,  dissolve  with  facility  when  the 
liquor  is  slightly  heated,  and  the  combination 
formed  often  becomes  itself  a  powerful  source 
of  heat. '  The  operation  of  the  smelting  fur- 
naces piescnts  to  us,  perhaps,  similar  circum- 


The  Mtumen,  and  certain  ^fifees, 
which  cannot  born  at  the  temperature  of  tm> 
furnace  using  cold  air,  becomes  ignited* by  the 
feeble  augmentation  of. heat  produced  by  the 
introduction  of  heated  air;  and  the  Kttte 
smoke  which  passes  out  from  the  triraoel- 
head  wljeq  crude  coal  is  consumed,  and  also- 
the  colour  of  the  flame,  authorises  the  belief 
that  the  bitumen,  the  hydrogen  gas,  ecc.,  an 
almost  wholly  consumed; 

This  supposition  naturally  answers' the  eb<* 
jection  that  may  be  made,  that,  even  admit- 
ting a  certain  augmentation  of  temperature 
by  the  introduction  of  heated  air,  there  can 
be  no  diminution  in  the  quantity  of  fuel  con- 
sumed, because  the  diminished  amount  of 
fuel  used  in  tbe  furnace  is  compensated  for 
by  that  required  to  heat  tbe  air. 

We  have  stated  that  the  quantity  of  *hr 
injected  into  the  furnace,  could,  by  its  great 
mass,  have  the  power  of  cooling  it  to  a  con- 
siderable degree. 

This  mass  of  air  was  raised  in  the  Scotch 
works,  before  the  adoption  of  the  hot-air 
plan,  to  2,800  cubic  feet  per  minute,  weigh- 
ing 214^  pounds.  The  quantity  of  air  in- 
jected in  each  day,  therefore,  may  be  esti- 
mated at  about  140  tons. 

The  total  amount  of  coal,  mineral,  and 
flux,  does  not  exceed  34  tons ;  the  weight  of 
air,  therefore,  injected  into  the  furnace,  fc 
more  than  four  times  that  of  the  solid 
materials  used  in  the  same  time. 

We  niay  conceive,  therefore,  that  so  con- 
siderable a  mass,  of  which  only  a  fifth  part 
sustains  combustion,  thrown  into  tbe  furnace 
at  the  mean  temperature  of  the  atmosphere, 
will  produce  a  much  greater  refrigeration 
than  when  raised  to  the  temperature  of  more 
than  GOO  degrees. 

A  circumstance  which  still  tends  todynfe- 
nish,  in  a  great  degree,  the  refrigerating 
power  of  the  ajr,  by  the  use  of  .the  new  plan, 
is,  that  the.  quantity  of  air  is  much  less.  In 
the  furnaces  of  Scotland  that  we  have  take* 
for  example,  the  quantity  is  reduced  from 
2,800  cubic  feet,  to  2,100  per  minute, '.Qr.3$ 
percent.* 

*  The  «pecifie  heat  of  water  being  represented  fy 
1.0000,  that  of  the  atmospheric  aii  is  0.2099,  from 
which  it  results  that  a  gramme  of  at*  at  322»'eeeV, 
(612°  Fab.)  tbe  temperatuie  at  whiob  the  air  fa  in- 
jected Into  tbe  Clyde  furnace,  would  raise  9.74* 
gins,  of  water  to  109*,  (211*  Fah.)  supposing  tlje 
air  reduced  to  19»,  (99°;)  and  as  the  qttariffty'ot 
air  introduced  each  minute  is.  124/779  fin*.*  lit* 
heat  which  results  from  this  mass  is  represtikite4  by 
91,463  gms.of  water,  raised  to  109°.  ■  -  ii 

Tho  charges  at  the  Clyde  works  are  now  34,W 
kilogrammes  of  coal  in  24  hour*,  or  '23.99  Ml.  pet 
minute,  which,  after  deducting  the  waste  Oy  apfces^ 
water,  and  gas,  which  escapes  without  being  UinijU 
may  be  taken  at  a  maximum  of  29.30  ktf. ;  toe 
complete  combustion  of  thi*  quantity,  of  coarwouW 
raise,  in  each  minute,  1,499  kit.  of  water,  frump  JO 
190°  centigrade ;  the  increase  of  tpmperature'wMj 
results  from  the  temperature  of  the"  a>r  at  '3$* 
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.'  Wc  can  calculate  the  influence  of  the  In. 
Adduction  of  air  upon  the  beat ''developed 
■tin  instant,  by  the  combustion  of  carbon ; 
•but  it  appeal's  impossible  to  appreciate  the 
augmentation  which  results  from  new  com- 
binations, caused  by  the  combustion  of  the 
bitumen  and  carburetted  gase$,  because  we 
teannot,  in  the  present  state  of  the  science, 
estimate  the  temperature  in  the  interior  of 
the  furnace ;  the  few  observations  that  pre- 
cede, though  not  giving  any  idea  of  the  real 
influence  of  the  heated  air,  appear  to  me,  at 
-least,  to  establish  that  it  is  very  considerable. 

Recapitulation* 
The  details  into  which  I  have  entered  upon 
the  greater  part  of  the  works  using  heated 
air.  have,  perhaps,  prevented  the  reader  from 
seizing  the  principal  circumstances  of  the 
plan ;  I  deem  it,  therefore,  useful  to  recapitu- 
late briefly— 

I.  In  all  the  works,  with  the  exception  of 
one  or  two,  its  introduction  has  resulted  in 
an  increase  of  the  products,  an  economy  in 
the  consumption  of  fuel,  and  of  flux,  as  well 
as  in  the  expense  of  labour,  and  incidentals. 

II.  These  advantages  have  followed  in  the 
same  progressive  ratio  as  the  temperature  to 
which  the  air  has  been  heated. 

III.  The  production  of  metal  has  gene- 
rally increased. 

IV.  The  quantity  of  combustible  matters 
burnt  in  the  furnaces,  appears  to  be  nearly 
the  same  where  the  heated  air  is  used,  as  be* 
fore  with  cold  air;  the  daily  consumption  at 
the  Clyde  being  18  tons  of  coke,  to  obtain  6 
•tons  of  metal ;  now  it  is  18  t6ns  of  coal,  to 
•produce  9  tons  of  metal. 

;  T.  The  metal  produced  in  the  furnaces 
worked  with  heated  air,  is  generally  grey,  and 
Ht  for  the  foundry ;  nevertheless,  this  plan  is 
&mplo£ed  with  advantage  in  the  works  of 
wteeh  the  pig-iron  is  all,  or  in  part,  manu- 
factured into  bar-iron  (Codnor  Park,  Tyne, 
Wetfnesbory,  &c.)  It  is  only  necessary,  for 
this  purpose,  to  change  the  proportions  of 
We  and  fuel. 

.  VI.  In  many  works,  the  combustion  re- 
quires much  less  heated  than  it  did  cojd  air ; 
ty,  the  Clyde,  for  example,  the  same  blast- 
engine  which  .served  with  difficulty  for  three 
rarnaoes,  row  blows  four.  The  economy  in 
WofS ve- force  is1  not/proportional  to  the  dimi- 
nished' quantity  of  the  blast,  because  a  cer- 
tain power  is  required  to  overcome  the  fric- 
tibfeof  the  air  in  the  heating  apparatus,  and 
|j\e  resistance  which  results  from  the  expan- 
sion of  the  air  by  the  heat.  This  last  incon- 
venience is  remedied  by  increasing  the  size  of 
tft£  tu^er^s, ,  their  diameter  having.  be<m  in- 

it itf.,  compared  wilh  that  produced  by  the  comhus- 
Ston  of  eoaj,  wquld  be  as  92  to  1465,  or  oi-e-nhc- 
|^e|^tHv  Tbts  is  t  >e  least  ratio, the  quantity  ofnxy. 
fieri  being  insufficient  to  transform  all  the  catbon 
into  carbonic  acid. 


creased  from  two  and  a  half  to  three  ibenei.; 
the  increased  diameter  of  the  tuyeres  is  afib 
necessary  to  diminish  the  velocity  of  the  cur- 
rent of  air,  when  introduced  into  the  furriac£« 

VII.  When,  as  at  Torteron,  a  drmiriuff&i 
in  the  quantity  of  air  does  not  result  from  m- 
creasing  the  temperature,  additional  powerls 
required  to  move  the  blowing-machine.    ;iy 

VIII.  The  substitution  of  heated  fofeoM 
air,  in  the  fusion  of  iron  ore,  is  marked  al- 
most immediately  by  a  change  in  the*  mftttfe 
of  the  metal,  which  becomes  more  c&r%ojl- 
ised;  the  charges  descend  more  sjowly^  'Wt 
the  working  is  accelerated  by  atigmentfnYff 
the  proportion  of  ore.  **      '  ::(:° 

Relative  to  the  Apparatus.     r:\ 

IX.  The  apparatus  formed  by  joining 
pipes  of  large  diameter,  which  receive  the 
air,  and  of  small  pipes,  in  which  it  is  heated, 
and  dilated,  appears  to  me  to  be  preferable  to 
that  composed  of  a  series  of  pipes,  of  great 
diameter;  requiring  a  smaller  space,  being 
less  costly  in  the  construction,  and  con- 
suming less  fuel  than  the  last-named;  be- 
sides, the  temperature  is  .not  uniform  in  all 
parts  of  this  apparatus,  and  a  current  is 
usually  ..formed  in  the  centre,  of  diminished 
temperature. 

X.  To  diminish,  as  much  as  possible,  the 
velocity  of  the  air  submitted  to  the  action  of 
the  heat,  and  to  avoid  the  resistance  due  to 
its  expansion,  it  is  necessary  that  the  surface 
of  the-slnall  pipes  should  be  more  extended 
than  that  of  the  large  pipe  which  receives  the 
air  from  the  blowing-machine. 

XI.  The  interior  capacity  of  the  small 
tubes  ought  to  be  greater  than  the  volume  of 
air  injected  into  the  furnace;  by  this  dis- 
position, the  air  remains  a  longer  time  exr 
posed  to  the  action  of  the  heat,  and  acquires 
a  more  elevated  tempraiure. 

XII.  From  this  last  condition,  thef  appara- 
tus placed  on  the  trunnel-head  appears  to  be 
of  but  little  advantage  to  furnaces  using 
coal ;  sufficient  size  cannot  be  given  to  it,  id 
enable  the  air  to  remain  long  enough  to,  re,r 
medy  this  evil,  the  air  is  .made  to  pass  o^er 
another  fire  placed  near  the  tuyere.    ,,', ; 

Relative  to  the  Fueii  *  ■  m 

XIII.  The  coals,  very  rich  in  coke,  w^^ 
are  dry,  and  resemble  anthracite,  cart  be* en£ 
ployed  in  a  crua*e  state,  in  furnaces  working 
even  with  cold  air. 

•  XIV;  The  coals  which  contain  a  large 
proportion  of  volatile  matters  (3Q  to. $5  per 
100),  but  which  are  not  very  adhesive, and. do 
not  change  form  during  combustion,  serve* 
without  being  carbonised,  to  work  in  furnaces 
using  air  heated  to  300°  cent. 

£V.  It  appears,  finally,  that  fat  and  bitur. 
minous  coals,  like  those  of  Newcastle,  wjtiicb. 
are 'fit  for  the  fusion  of  iron,  must,  even  witU 
the  hot  blast,  be  transformed  into  coke. 
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•bscriptiow  or  a  portable  MUNrnto  press: 


DESCRIPTION   OF  A  PORTABLE   PRINTING    PRESS. 
Fig.  2. 


Fig.  1. 


Fig.  3. 


Sir,— Having  been  led  by  circum- 
stances to  attempt  the  construction  of  a 
printing-press,  which  should  combine  the 
properties  of  simplicity,  cheapness,  and 
portability ;  and  having  succeeded  there- 
in to  the  utmost  extent  of  my  expecta- 
tions, the  following  description  may  per- 
haps not  be  unacceptable  to  your  readers. 
I  shall  first  explain  the  principle  I  have 
employed^  and  then  describe  the  con- 
struction by  which  1  have  endeavoured 
to  adapt  that  principle  to  the  purpose 
required. 

ABC,  fig.  1,  is  a  lever,  bent  into  a 
light  angle  at  B,  at  which  point  it  moves 
on  an  axis  as  a  fulcrum.  To  the  ex- 
tremity, C,  a  piece  C  D  is  united  by  a 


joint  at  C,  and  the  lower  end  of  which* 
Df  is  confined  to  more  in  the  sYrrfigttf 
line  BD.  Now,  if  any  power, 'rs  th* 
hand,  be  applied  at  A,  so  as  to  bring  B  A 
into  the  position  B  A'  (B  A'  being  drawn 
at  right  angles  to  BD),  it  is  plain,  thai 
the  effect  will  be  to  bring  B  C  and  C  Dt 
into  the  same  straight  line,  and,  conse-J 
quently,  to  depress  D. 

To  calculate  the  relation  that  subsist* 
between  the  power-applied  at  A  and  the- 
ultimate  force  exerted  at  D,  produce  DO 
to  £,  and  let  fall  BE  perpe*4fo*fttf 
thereto.  Now,  calling  the  forces  Rt  A^ 
C,  and  D,  P,  F,  and  W,  respectively* 
we  have,  * 
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p:P'::be:ba  .  .  .  .  (n 
j  and  f:w::bd:de 

Of,  Substituting  in  the  second  analogy  the  equivalent  of  the  ratio,  BD  I  D  E, 

F:W::rad:cosBDC    ....    (2) 
Wherefore,  compounding  (1)  and  (2),  and  calling  radrz  1, 

p:w::be:ba-cosBdc   ....  (3) 

Now,  by  trigonometry,  BE  =  BOsinBC  E  =  BC-sin  (BDC  +  CBD)  =  BC 
(sin  B  D  C  •  cos  C  B  D  +  cos  B  D  C  •  sin  C  B  D). 
Hence,  substituting  in  (3), 

P:  W::BC(sinBDC-cosCBD  +  cosBDC-sinCBD):BA-cosBDC. 
And  dividing  by  B  C  •  cos  B  D  C, 

P:  W::(tanBDC-cosCBD  +  sinCBD):?^ 

B  C 

BA 


Finally,    P:W 


Or,    P  :  W  : :  (tan  B  D  C  +tan  C  B  D)  cosC  B  D  :  g-g 
BC  1 


(4) 


•  •  B  A  •  •  (tau  B  D  C  +  tan  C  B  D)  cos  C  B  D     ' 
We  see  hence,  that  P  being  constant,  W  varies  as  a  function  of  the  angles  C  B  D, 

BDC,  viz.  as,  (lan  B  D  C  +  tan  0  B  D)  cos  C  Ji  bm 


Let  us  examine,  therefore,  what  change 
takes  place  in  this  expression  in  conse- 
quence of  a  diminution  of  the  angle 
ABA'  by  B  A  being  depressed.  We 
Observe,  then,  that  the  denominator  con- 
feists  of  two  factors,  of  which  the  first  (be- 
ing the  sum  of  the  tangents  of  two  angles, 
each  of  which  is  less  -than  a  right  angle), 
decreases  without  limit,  and  becomes =0 
when  B  A  coincides  with  B  A'.  The  re- 
maining factor,  on  the  other  hand,  in- 
creases with  the  diminution  of  the  angle 
ABA';  but  its  increase  is  limited  by 
unity,  which  value  it  reaches  when  ABA' 
vanishes.  Therefore,  the  value  to  which 
the  expression  approximates  as  ABA' 
decreases,  is  £,  or  -  ;  and,  consequently, 
the  ratio  of  P :  W  continually  approxi- 

BC 
mates  to  that  of  — :  «* ,  that  is,  the 

.    .  •  Jo  A 

powe*  applied  at  A,  exerts  at  D,  by  the 
4Hpin«tion  of  the  angle  ABA',  a  con* 
tfnnally  increasing  force;  and  this  in* 
crease  is  without  limit,  for  by  sufficiently 
diminishing  this  angle,  the  force  at  D 
ifcay  be  made  greater  than  any  that  can 
beaesigned. 

We  have  here,  however,  made  no  al- 
lowance for  friction,  and  the  imperfect 
J»gid£ty  of  the  materials  employed ;  and 
it  iff  found  in  practice  that  these  causes 
set  .Wtynds  to  the  increased  referred  to 
long  ere  the  attainment  of  such  a  force  as 
£b*i  jtt&t  mentioned.  The  latter  of  these 
causes,  moreover,  renders  the  exertion  of 


some  degree  of  power  necessary  to  release 
the  lever  B  A  from  its  position  after  the 
pressure  has  been  given.  It  is,  therefore, 
found  expedient  not  to  reduce  the  an?le 
ABA'  below  a  value  of  from  3°  to  5° ; 
and  to  seek  any  further  degree  of  force 
thatjnay  be  necessary  by  other  means. 
An  examination  of  the  formula  in  (4) 
shows  that  this  is  to  be  done  either  by 
increasing  P  or  by  diminishing  the  ratio 
of  BCtoBAandCD. 

It  is  considered  a  desideratum  in  all 
modern  printing-presses,  that  the  same 
power  shall  exert  a  continually  increas- 
ing force;*  and  as  we  have  seen  that  the 
principle  demonstrated  above  furnishes 
us  with  such  a  force,  it  is  evident,  that  if 
we  can  apply  it  properly  it  is  suitable  for 
our  purpose.  I  proceed,  therefore,  to  de- 
scribe the  press  1  have  constructed,  pre- 
mising, that  it  is  on  a  very  small  seate 
(just  sufficient  to  print  an  octavo  page)* 


*  The  reason  of  this  is,  that  in  order  to  afford 
room  for  the  necessary  motions  and  adjustments, 
the  platten  requires  to  move  through  a  considera- 
ble space.  This  condition  cannot  be  fulfilled  by 
any  ordinary  combination  of  ievers  (or  any  ot-er  of 
the  mechanical  powers)  withont,  at  the  same  time, 
making  it  needful  for  the  motive-power  to  pass 
through  a  space  inconveniently  great.  Now,  by 
such  an  arrangement  as  the  above,  in  which  the  ad- 
vantage gained  is  least  when  the  platten  meets 
with  no  resistance  to  its  descent,  and  reaches  its 
maximum  only  when  the  platten  comes  in  contact 
with  the  face  of  the  types,  a  greater  space  is  on  the 
whole  described  by  the  platten  than  would  be  the 
case  were  the  force  uniform  throughout,  and  equal 
to  that  which  is  required  to  prtxtaoe  a&  tmpresiioB. 
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yet  large  enough  to  test  tbe  accuracy  of 
ttye  principle. 

4,  n\ir.  2,  is  a  strong  frame  of  wood,  21 
indies  long;  9  broad,  and  4  deep,  to 
which  are  attached,  by  means  of  screws, 
and  a  bolt  which  goes  completely  through 
.  the  frame,  and  is  fastened  with  a  nut  on 
the  opposite  side,  the  two  cheeks  B  B. 
Tlieses  cheeks  are  of  wrought-iron,  1} 
inches  broad,  and  |ths  thick.  They  are 
connected  at  top  by  a  strong  iron  bar,  the 
ends  of  which  are  fixed  into  mortices  in 
the  cheeks.  This  bar  is  at  the  ends  about 
the  same  breadth  and  thickness  as  the 
cheeks,  but  increases  in  thickness  towards 
the  middle  for  the  purpose  of  allowing  to 
be  rivet  ted  to  it  two  pieces,  C,  between 
which,  upon  an  axis  passing  through 
them,  the  lever  DE  moves.  Another 
ohjeot  served  by  the  thickening  of  the 
connecting  bar  is  to  allow  of  the  insertion 
of  a  screw  Q,,  of  which  the  part  that  pro- 
jects under  the  bar,  and  with  which  the 
prolongation  of  the  lever  D  C  comes  in 
contact,  by  being  lengthened  or  shortened 
has  the  effect  of  regulating  the  pressure 
to  be  given,  according  to  the  nature  of 
the  matter.  An  iron  plate  is  screwed  to 
the  under  surface  of  the  lever  DE,  to 
which  the  piece  F,  also  of  iron,  1  inch 
broad  and  fihs  thick,  is  ri vetted.  To  the 
lower  extremity  of  the  piece  F  a  bar  G, 
{lbs  of  an  inch  broad  and  £th  thick,  is 
attached  by  a  rule-joint.  G  is  united  at 
the  other  end  by  a  similar  joint  to  a  plate 
H,  which  is  screwed  to  the  top  of  the 
platten .  The  lengths  of  F  and  G,  reckon- 
ingfrom  the  centres  o(  motion,  are  1J  and 
3|  inches,  respectively.  The  platten  is  of 
wood,  I J  inch  thick,  having  screwed  to 
its  under  surface  a  plate  of  cast-iron, 
ground  very  fiat;  and  is  preserved  in  its 
position,  and  confined  to  move  parallel  to 
itself,  by  guides  K  K,  which  pass  through 
grooves  in  the  cheeks,  having  just  room 
enough  to  move  freely  without  shake. 
These  gnides  are  of  the  form  shown  in 
fig.  3;  and  it  is  necessary  to  observe  in 
regard  to  them,  that  the  parts  which  pass 
through  the  cheeks  must  be  so  adjusted 
as  to  height,  that  a  line  drawn  through 
the  centre  of  motion  at  H,  parallel  to  the 
surface  of  the  platten,  shall  pass  through 
a  point  hi  each,  equally  distant  from  the 
top-  and  btfttinn.  If  this  be  neglected, 
these  parts  Will  be  strained  and  liable  to 
be.  twisted.  L  is  a  box,  10  inches  long 
and  8 J  broad,  which  answers  the  purposes 
of  chase  and  carriage.    The  sides  are  1 


inch  thick;  such  a  ih^ree  of  stwugtfetoeq 
is  thus  acquired  being  accessary  lb  teet^tq 
the  pressure  created  in  locking  dp  tiflps 
matter.    Its  depth  is  adjusted  to  l^*»* 
height  j  and  the  bottom  is  about  half  an 
incli  thick.     It  slides  upon  the  frame  A, 
being  confined  by  a  rim,  about  half  an 
inch  high,  which  goes  round  the  latter; 
and  it  is  drawn  from  under  the  platten  by ^ 
a  small  knob,  represented  at  O.     M  is  the  " 
tympan,  and  N  the  frisket,'  attached  f£v 
the  box  in  the  usual  manner.    P  is  the' 
inkmg-table,  composed  of  a  plate  of  cast* , 
iron,  imbedded  in  a  frame  of  wood.     It  is 
fixed   to  the   frame  A  by  two  thumb-  ' 
screws.    When  not  in  use  these  screws, 
are   withdrawn,  and   the  table    turned 
round  and  pushed  into  a  groove  fitted  to 
receive  it,  where  it  is  again  secured  by 
the  same  screws.    At  A  is  a  drawer  for 
holding  furniture,  &c.    At  £  is  a  weight 
to  raise  the  platten  after  the  pressure  has 
been  given,  and  keep  it  suspended.    The 
part  D  C,  of  the  lever  DE,  should  be  of 
such  a  length,  as,  when  brought  into  a 
horizontal  position,  not  to  extend  beyond 
the  end  of  the  frame  A ;  otherwise,  when  . 
a  heavy  pressure  is  applied  at  D,  the 
whole  will  be  liable  to  be  overturned,    la 
tl)e  present  case,  DC  is  \6  inches  long. 
The  height  of  the  cheeks  B  B  should  be 
such  that  the  requisite  pressure  may  be 
given  a  little  before  DE  comes  into  * 
horizontal  position.    Any  small  error  iu 
this  respect  may  be  rectified  by  either 
planing  down,  or  pasting  folds  of  paper ^ 
upon,  the  bottom  of  the  box  L. 

It  will  be  observed,  that  the  object 
gained  by  the  employment  of  a  I  ever/ in/ 
the  position  described  above,  forworVipg 
the  press,  is  portability,  as  in  any  other 
position  of  the  lever  the  press  woulg 
require  to  be  fixed.  " 

The  mode  of  operation  of  this  presgy 
will  now,  I  believe,  be  tolerably  clear; 
yet,  to  prevent  misconception,  I  shall/ 
endeavour  briefly  to  describe  H.  *  We 
shall  suppose  the  matter  locked  w  in  th^ 
chase,  or  box,  L,  and  the  inHng-fffli  Se- 
cured in  its  proper  situation  for  workt&tf^ 
The  first  thing  to  be  done  is,  to  put'afliU , 
tie  ink  upon  the  table.    Having  tf&tri-. 
buted   this  equally  with  the  f.dtferl  Ibti? 
workman  lifts  the  tympan  arid  3^$& 
and  passes  the  roller  over  the  facatof  the 
types  in  the  usual  manner.    AipTfede^r*3 
paper  is  then  put  upon  the  tympaii,  tfrVfl" 
this,   together   with   the  frisket,  xrftM* 
down  upon  the  types.    The  box  is  now 
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paahtd  under  the  platten,  and  the  lever 
p&Ued  tjown  till  brought  to  a  stop  by  the 
screw  A-  The  lever  is  again  raised,  and 
the  box  withdrawn  by  the  knob  O.    This 


process  is  to  be  repeate4  till  the  dumber , 
of  impressions  required  are  obtained. 

Resuming   the    expression    (4),    and 
fig.  1,  we  find  the  following  value  of  W, 


li  C  x  (tan  B  D  C  +  tan  C  B  D)  cos  C  B  l># 


BA      16      32 
Now,  here  —  =*=  ~-  «* ~-  « 10- 66,  and 

we  may  assume  for  P  what  we  please. 
The  last  factor,  therefore,  is  the  only 
variable  one,  and  its  variation  depends 
solely  on  that  of  the  anple  CBD,  or 
ABA',  the  other  angle,  BDC,  being  a 
function  of  this,  and  of  the  sides,  B  C, 
CD,  which  are  given,  and  equal  to  1} 
and  3j  respectively,  if,  therefore,  we 
wish  to  know  the  actual  power  of  this 
press,  and  also  the  increase  of  power  con- 
sequent; upon  a  diminution  of  the  angle 
A  B  A'  or  CBD,  we  shall  have  to  substi- 
tute in  the  above  expression  the  values  of 

P  and-gT?  for  these  quantities,  and  like- 
wise to  give  successive  values  to  CBD. 
The  results  will  be  the  values  of  W,  or 
the  power  exerted  by  the  press,  for  each 
particular  value  of  the  angle  CBD;  and 
the  differences  of  these  results  will  be  the 
increase  corresponding  to  each  diminu- 
tion of  that  angle  respectively.  However, 
as  W  varies,/pr  the  same  value  of  CBD, 
tffrvctly  as  P,  it  is  evident,  that  if  we  call 
i*' Impound,  we  shall  be  able,  simply  by 
nfultiplying  the  value  of  W,  obtained  on 
that  supposition  by  any  number  assumed 
fo>  P;  to  find  the  value  of  W  correspond- 
ing to  that  value  of  P.    Calling  P  1 

BA 

pound*  then,  and  substituting  for  irr;  its 

value,  the  expression  becomes, 

rj^f'-     <  I£lgg  ' 

3/T(iaiiB  D  C  +  tau  C  BD)cosCBD 

The  (ojldwfng  table  exhibits,  in . the  first 
wtfijmn,  a few  assumed  values  of  the  angle 
GftB,;  decreasing  by  5°,  except,  in  the 
lasj, case,  where  the  decrease  is  only  2° ; 
iq '  ,the  second,  the  value*  .of  W,  corre- 
sponding to  these  values  of  C  B  D,  when 
P  =  X  pound;  and  in  the  third,  the  in* 
c^ase  of  the  power  per  cent.,  consequent 
upqn  each  diminution  of  the  aforesaid 


Values  of 

VMnesofW. 

Increase 

CBD. 

in  Pounds. 

Per  Cent. 

25* 

14*03 

20° 

22  14 

22   » 

15" 

29  07 

31-  3 

10« 

42  16 

45t0g 

5" 

84  ei 

10303 

3" 

226*18 

164    2     . 

SCQ. 

&C. 

&c. 

: 

We  here  see  that  while,  when  C  B  D  at 
25°,  a  diminution  of  5*  occasions  an  in* 
crease  in  the  value  of  VV  of  228  per- 
cent.;  a  diminution  of  only  2©,  when 
C  B  D  is  5°,  occasions  an  increase  in  that 
value  of  no  less  than  164  2  per  cent 
Also,  if  we  desire  to  know  the  absolute 
power  of  the  press  when  P  is,  say  20 
pounds,  and  the  ang-le  CBD,  3°,  we  find 
226-18  X  20  =  4523-6  pounds. 

There  are,  as  has  been  already  stated, 
certain  deductions  to  be  made,  from  the 
results  in  the  second  column,  on  account 
of  friction  and  the  imperfect  rigidity  of 
materials;  and  these  deductions. increase 
as  we. diminish  the  angle  C  B  D.  Since, 
however,  they  may  be  indefinitely  reduced' 
by  careful  construction,  it  is  unnecessary 
to  calculate  thein,  if  indeed  that  wrre 
possible. 

f  have  said  that  the  performance  of 
this  press  answers  my  expectations;  I 
send  you  some  specimens,  that  you  may 
judge  for  yourself. 

I  am,  Sir, 
Your  obedient  servant, 

a.  .. 

Aberdeen,  July  10,  1835, 
[The  "  specimens"  which  our  inge- 
nious correspondent  ha*  been  so  good  as 
to  send  us  of  his  press,  do  it  great  credit; 
We  liave  seldom  the  good  fortune  to  see: 
such  proofs.  There  is  one— -a  portrait  in 
wood  of  Erasmus  while  reading— which.4 
is  particularly  good. — Eb.  M.  M.] 


institute   6f  british  architects-*-*, 
hunter's  stoned-planing  machine.  . 

The  last  ordinary  meeting  for  the  setu 
son  of  this  flourishing  Institution  was 
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held  ott  Monday  last,  Earl  de  Grey,  tke 
president,  in  the  chair 

Mr.  Papworth,  V.  P.,  read  a  paper 
"  on  the  benefits  resulting  to  the  ma* 
nufactures  of  the  country  from  a  well- 
directed  cultivation  of  architecture  and 
the  art  of  ornamental  design,  as  an 
essential  portion  of  its  study." 

Mr.  John  Britton  offered  some  obser- 
vations upon  the  style  of  Domestic  Ar- 
chitecture prevalent  in  England  from 
the  titne  of  Edward  IV.  to  that  of  James 
I.,  illustraied  by  numerous  drawings  of 
old  mansions  of  that  period. 
-  A  Memoir  was  next  read  on  the  value 
to  Architecture  of  the  Stone-planing 
Machine,  lately  invented  and  patented 
bv  Mr.  James  Hunter,  of  Leysrnill, 
Arbroath  (noticed  in  Mech.  Mag.,  pre- 
sent vol.  p.  /3.).  From  this  me  t 
appears  that  the  distinguishing  features 
of  Mr.  Hunter's  invention  are, 

1st*  That  the  rough  surfaces  of  blocks 
of  atone  are  subjected  in  an  intermitting 
succession  to  the  operation  of  the  plau- 
ing  machine  ;  the  blocks  being  removed 
as  they  are  finished  at  one  end  of  the 
naohine,  while  new  blocks  are  supplied 
to  it  at  the  other. 

2d.  That  the  planing  tools  can  be 
readily  adjusted  to  any  thickness  of  sur- 
face, which  may  be  required  to  be  cut 
away. 

3d.  That  the  greater  the  thickness  of 
surface,  which  the  tools  are  employed  to 
cut  away,  the  greater  is  their  efficiency, 
and  the  less  they  are  injured. 

And,  4th.  That  the  tools  are  so  firmly 
yet  temporarily  secured  in  their  places, 
as  to  perform  their  office  without  any 
appreciable  shaking  or  recoil,  while,  at  ' 
tne  same  time,  they  Can  be  easily  re- 
moved as  they  are  worn,  either  for  the 
purpose  of  repair,  or  of  being  replaced 
By  new  tools. 

The  principle  on  which  the  third  of 
jthese  advantages,  the  greatest  and  most 
Startling  of  the  whole,  is  obtained,  was 
explained  in  this  way.  When  the  stones 
are  plaeed  ready  for  planing,  the  rough- 
ing tools,  as  the  two  which  come  first 
into  action  are  called,  are  bo  adjusted 
that  they  shall  strike  each  block  as  it 
passes  under  them,  at  such  a  depth  below 
the  top  surface,  as  to  sever  and  throw  off 
before  them  large  portions  of  the  stone 
at  a  time,  taking  care  always  that  the 


depth  shall  be  within  such  limits  «*4hifc 
the  line  of  least  resistance  shall  termi- 
nate in  the  top  surface  of  the  stone, 
so  that  the  fractures  shall  all  tend  in 
that  direction.  Hence,  the  greater  the 
thickness  of  stone  cut  away,  the  greater 
is  the  advantage,  inasmuch  as  tke 
lengths  of  stone  severed  and  throwh 
off  at  each  shake,  are  always  propor- 
tional to  the  depth  of  the  cutting,  and, 
in  like  manner,  the  rest  allowed  to  the 
tools,  and  their  consequent  exemptioB 
from  beating  and  abrasion,  is  propor- 
tional to  the  lengths  of  stone  separated 
from  the  surface  at  each  stroke.  For 
example,  the  wear  of  iron  is  less  bf , 
perhaps,  one-half  in  taking  off  an  inch 
at  a  time  than  in  taking  off  half  .  am 
inch  ;  and  to  take  off  an  inch  o|  stow 
in  two  operation*,  will  go  far  to  quadru- 
ple the  loss  of  iron.  * 

The  number  of  tools  employed  isoatly 
four — the  two  roughing  ones  just  men- 
tioned, which  are  round  and  pointfee', 
and  two  finishing  ones  with  broad 
mouths.  In  a  late  patented  (but  we 
believe  abortive)  machine  of  this  de- 
scription, the  number  of  tools  amounted 
to  nearly  forty.  When  a  stone  lias 
passed  under  the  roughing  tools,  the 
Burface  is  commonly  left  in  ridges,  en** 
these  ridges  it  is  the  business  of  tke 
finishing  tools  to  clear  away.  The  fan* 
ing  given  to  the  stones  by  the  new  opera* 
tions  is  so  smooth,  and,  at  the  same  time* 
so  sound,  that  they  tan  be  afterwattis 
polished  for  one-half  of  what  it  eotH 
to  polish  stone  prepared  for  the  purpose 
by  hand. 

From  calculations  given  in  the  Mn+ 
moir,  it  appears  that  the  cost  of  planing 
a  superficial  foot  of  Arbroath  stone 
costs  only  four-tenths  of  a  penny  j  whUe 
to  do  the  same  work  by  hand,  would,  on  ' 

the  very  lowest  estimate,  cost  four  ttsae* 
as  much. 

The  Arbroath  stone  is  partiaufcfigr 
fitted  for  street-pavement  and  stowi- 
flooring.  It  resists  damp  much  h«W*f, 
and  dries  more  quickly  than  the  York* 
shire  flag.  Slabs  of  it  dressed o{,m 
equal  thickness,  and  polished  job:  bitffe 
sides,  can  now  be  supplied  4m  London 
for  about  ninepenee  per  foot.  In  Scot- 
land this  Bort  of  stone  is  aowjggtfflg 
into  extensive  use  as  a  substitute  t&r 
marble;  when  painted  in  imUati*+,of 
scagliola  and  well  varnished,  it  10  pre* 
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friable  to  icagliola,  and  not  half  so  ex- 
v  pensive. 

Mr.  Hunter's  machine,  when  coupled 
With  a  lathe,  is  capable  of  turning  as 
well  as  planing  stones.  A  very  satis- 
factory proof  of  this  was  exhibited  on 
the  table  of  the  Institute.  It  was  a 
handsome  vase  presented  to  the  Institute 
by  Mr.  Carnegie,  the  proprietor  of  the 
Leysmill  quarries,  20  inches  high  and 
18  across  the  mouth,  which  was  turned 
out  of  the  solid  block  by  Mr.  Hunter 
In  the  course  of  a  single  day's  work ; 
and  is,  in  point  of  accuracy  of  outline 
and  beauty  of  finish,  worthy  of  all  ad- 
miration. 

Mr.  Carnegie,  who  was  present,  said 
that  he  had  no  doubt  that  all  stone  of 
no  greater  hardness  than  the  Arbroath* 
can  by  means  of  this  machine  be  turned 
as  fast,  and  nearly  as  economically,  aa 
wood.  He  would  undertake  that  Mr. 
Hunter  should  diminish  the  diameter  of 
a  large  grindstone  a  whole  inch  at  one 
revolution,  without  materially  injuring 
the  tool  employed.  » 

ghat's  railwat  system. 

Sir,-^As  the  original  proposer  of  the 
railway  scheme,  allow  me  to  recal  to 
the  serious  attention  of  your  readers, 
the  glaring  error  committed  by  the 
Liverpool  and  Manchester  Railway 
Company,  in  the  construction  of  their 
railway  j  which  was  pointed  out  by  me 
in  a  circular  published  on  the  1st  of 
May,  1830  (see  your  Magazine  of  that 
time.) 

Can  there  be  any  wonder  at  the  in- 
difference  of  the  public  with  respect  to 
railways,  when  we  witness  the  wanton 
mismanagement  of  the  railways  hitherto 
established  r 

Every  national  benefit  is  sacrificed  to 
private  views,  or  to  particular  interests. 

The  speed  with  which  passengers  are 
conveyed  is  always  blazoned  forth,  and 
kept  up  at  a  ruinous  expense,  merely  to 
cover  the  ignorance  of  the  engineers, 
who  contrives  to  blind  the  public  to  the 
real  advantages  of  railways  worked  by 
the- double  system  of  cog  and  plain  rails 
--cog  rails,  for  the  exclusive  convey- 
ance of  merchandise  of  every  description, 
trod  plain  rails  for  the  express  purpose 
of  conveying  passengers,  mails,  and  light 
vehicles  of  every  denomination. 

Until  these  two  systems  become 
united,  and  adopted  by  the  public,  in 
the  establishment  of  Grand  Trunk  Rail* 


ways,  in  direct  lines  and  on  perfect 
levels,  from  London  to  each  extremity 
of  Great  Britain,  and  from  Dublin  to 
each  extremity  of  Ireland,  as  laid  down 
in  my  numerous  petitions  to  Govern- 
ment on  this  most  important  subject, 
depend  upon  it,  sir,  all  present  at- 
tempts at  the  formation  of  railways 
must  ultimately  terminate  in  disgrace 
to  the  engineers.  All  that  has  hitherto 
been  done  in  railways,  must  be  done 
over  again  ere  the  proprietors  can  find 
a  sure  and  permanent  revenue. 

The  Liverpool  and  Manchester  Rail- 
way, notwi. branding  the  dividends,  is 
a  decided  failure,  which  might  be  proved 
at  any  time.  Truth  and  experience  will 
break  the  seals  of  secrecy,  and  the  bub- 
ble mutt  then  burst !  Had  this  railway 
been  constructed  agreeably  to  my  sug- 
gestion, the  canal  in  that  district  would 
not  have  carried  a  ton  of  merchandise 
a  week. 

In  one  of  my  former  letters  t  asked 
you,  sir,  if  the  proprietors  of  the  Duke 
of  Bridgewater's  Canal  had  no  interest 
in  the  railway  ?  Give  the  railway  fair 
play,  and  1  am  sure  the  rates  of  carriage 
and  of  fares  might  be  reduced  one-half.*' 

In  some  of  the  recent  Numbers  of  your 
Magazine,  I  observe  a  series  of  letters 
signed  V  John  Herapath."  Pray,  sir, 
is  this  the  same  gentleman  who  memo- 
rialised the  Duke  of  Wellington  in  fa- 
vour of  Gurney's  steam-carriage  pranks 
on  the  turnpike-road,  some  years  ago  r 
By-the-bye,  Gurney's  in  the  field  again  1 1 
so  the  papers  tell  m—but  Where's  the 
game*  A  steam-carriage  is  the  bait- 
but  where  are  the  gudgeons  1 

At  the  very  time  Mr.  Herapath  was 
addressing  his  Grace,  1  had  also  taken 
the  same  liberty;  and  herewith  I  trans* 
mit  you,*  in  part,  a  copy  :— 

"  Every  attempt  to  run  steam-carriages  on, 
the  common  turnpike-road  must,  and  ever 
will,  prove  both  ineffectual  and  profitless; 
whilst  the  same  engine  would  always,  under 
all  circumstances,  propel  ten  timet  the  toed 
more,  and  at  a  much  greater  speed,  en  r*H+ 
ways  !  /'* 

i  perfectly  agree  with  Mr.  Herapath, 
that  tunnelling  is  unnecessary;  it  is, 
however,  a  mania  which,  unfortunately 
for  the  purses  of  the  deluded  sub- 
scribers, has  seized  upon  our  cm/ en* 


•  This  railway  might  certainly  have  been  better- 
constructed,  and  may,  perhaps,  be  under  some 
sinister  influence*,  but  to  describe  it  as  a  "  decided 
failure  "  is  surely  a  decided  mistake.— En.  If .  M.  • 
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ffitucra,  who  aeeut  td  b%  <to%lkte*i  in 
doing  every  thin?  t0  M«*f  tJ,e  success  of 
railways.  1  really  am  in  itch  astonished 
that  Government  should  so  long  refuse 
to  lister)  to  my  petitions  for  the  establish- 
ment of  a  National  Railway  3oard  in 
London,  to  superintend  the  construction 
of  railways  throughout  Great  Britain  • 
and  Ireland,  under  one  specific  plan, 
without  which  every  railway  may  vary 
according  to  th.e  whim  or  fancy  of 
different. engineers.— Yours,  &c. 

Thomas  Gray,  Author  of  . 
"  Observations  on  a  General  Iron  Railway." 


NOTES  AND  NOTICES. 

The  gentleman  of  whom  we  spoke  in  our  remarks 
on  Lord  Brougham's  Patent  Law  Amendment  Bill, 
an  having  been  "^Solicitor  to  the  abortive  Bill  of 
Hid."  and  as  having  "  no  call,  save  his  share  in 
that  abortion/  to  be  one  of  the  select  triad  who 
gave  evidence  before  the  Select  Committee  of  th* 
Lords,  has  written  a.  letter  to  the  Times  journal, 
which  did  us  the  honour  to  copy  our  remarks,  in 
which  he  says— •«  If  the  writer  in  the  Mechanics' 
Magazine  had  furnished  you  with  a  copy  of  the 
Bill  to  add  in  thp  Times,  as  he  could  not  avoid  do- 
ing in  the  Magazine,  to  his  observations,  I  think 
they  would  certainly  prove  as  harmless  as  in  truth 
they  ought  to  be."  If  it  is  meant  by  this  to  charge 
us  with  sending  a  copy  of  our  remark?  to  the  Times, 
and  keeping  hack  the  Bill  to  which  they  referred, 
from  an  apprehension  of  its  destroying  the  effect  of 
these  remarks—the  language,  indeed,  admits  of  no 
Other  moaning— the  writer  ha?  then  a  very  gross  mis- 
representation to  be  ashamed  of.  Reason  to  suspect 
us  of  such  disingenuous  and  unfair  conduct,  there 
was  none,  but  on  the  contrary,  good  reason  to  be 
Convinced  that  the  reverse  mti-t  have  been  thi» 
case.  The  same  number  of  1he  Magazine  which 
qonained  the  remarks  contained  also  a  copy  of  the 
Hill.  That  the  Times  «ave  the  one  without  the 
other,  is  no  fault  of  ours ;  nor  much  fault  in  the 
Times  either,  if  we  may  judge  from  the  request  with 
wbicM  the  jrentleman"  concludes  his  letter.  One 
wduW  have  thought  that  it  would  have  been  a  re- 
guest  topuhli»h  the  Bill  which  he  atfects  to  regard 
as  a  complete  answer  to  our  remarks,  but  no  -  it  is 
a  lequest  to  publish  "  my  Evidence  "  /  / .' 
The  Times  having  declined  publishing  *•  my  Evi* 

dence,''  it  has  been  since  sent  to  ourselves  with  a 
request  that  it  may  be  published  in  our  pages.  As 
We  have  no  desire,  however,  to  have  our  Magazine 
regarded  as  an  a«)lam  for  rejected  articles,  we,  too, 
muHt  decline. 
H.— We  are  not  aware  of  any  thing  more  re- 

Tou  A  Looker-on."  In  one  instance,  but  the  trial 
was  not  a  fair  one,  and  the  result  therefore  unsa- 
tisfactory. 

D.  P.  H.-Much  obliged. 

Communication*  received  from  Mr.  Baddeley— 
Rustieus— Mr.  Alfred  Canning— Mr.  Ogle— Abbot. 


LIST  OP  NEW  PATENTS,  GRANTED  BE- 
TWEEN THE  UStxt  OF  JtJNiE,  AND  25th  OP 
JULY,  1835. 

William  Crofts,  of  New  Radford,  machine- 
makei,  f  >r  certain  improvements  in  certain  maehi-* 
wry  for  making  figured  or  ornamented  bobbin-net, 
or,  what  is  commonly  called,  ornamented  bobbin- 
net  lace,  part  of  which  improvements  are  exten- 
sions of  certain  improvement*  for  which  Letters 
Patent  have  been  granted  to  him,  bearing  date  the, 
5|7tb  day  of  May,r  1834.  June  26;  six  months  to 
specify. 


Thotnaa-Walker,  of  Bursiem,  mechanic,  lav  Jw 
prove  men  t  a  in  extinguisher*  to  candles,  and  ill  the 
application  of  such  extinguisher*  to  canUte*  aug*  ' 
candlesticks.  July  3;  tare  months  to  snec%.  ' 
James  Kean,  of  Johnston,  county  of  Renfrew, 
machine-maker  and  engineer,  for  an  improved 
tbroHtle-flyer,  or  a  substitute  fcr  aa  ordinary  Hj9\ 
employed  in  spinning  cotton,  flax,  bemp,  wool. 
Silk,  and  other  fibrous  substances.  Jnly  3;  at* 
month*  to  specif  v. 

Henry  Vint,  of  Louden,  in  the  borough  of  Cat* 
Chester,  E*q.,  for  certain  improvements  in  paddle- 
wheel*.    July  9;  six  months  to  specif. 

Richard  Coad.  of  Liverpool,  manufacturing  the. 
mint,  for  certain  improvements  in  the  means  or 
apparatus  for  consuming  smoke  and  economising 
fuel  in  furnaces,  which  improvement*  are  particu* 
lavly  applicable  to  the  furnaces  of  steam-engines 
e-n  ployed  tor  navigation  and  other  purposes.  July 
10  ;  six  months  to'specify.  « 

William  Busk,  of  Bankside,  fturrMr,  *ugi deet> 
for  ceitain  improvements  in  propelling  boat*,  spips, 
or  other  floating  bodies.  July  10;  six  months  to 
specify. 

John  Rogers,  of  Princes-court,,  \Vestminster. 
gentleman,  for  certain  improvements  in  paddle- 
wheels.    July  10 ;  six  months  to  specify. 

Conrad. George  Kuppler,  of  Nuremburg,  at  the 
Polytechnical  Institution,  but  now  of  Birmingham, 
for  certain  improvements  in  the  construction  of 
weighing  machines,  and  other  machines  used  in' 
ascertaining  weight.  July  11;  two  months  to  spe- 
cify. 

Frederick  Herbert  Maberly,  of  Boom,  *»ooty 
of  Cambridge,  clerk,  for  a  new  method  of  propell- 
ing vessels.    July  13  ;  six  months  to  specify. 

Jo«e ph  Chesseborough  Dyer,  of  MajrthesteT, 
machine-maker,  and  James  Smith,  of  pun  stone,  * 
county  of  Perth,  cotton-spinner,  for  certain  im- 
provement* in  machinery  used  for  winding  upon 
apools,  bobbins,  or  barrels,  sliverajmr  lovjags  of  ' 
cotton,  woo],  and  other  fibrous  suflstances  of  the 
like  nature.    July  17 ;  six  months  to  specify. 

William  Vichers,  of  Sheffield,  merchant,  for  im- 
provement* in  machinery,  for  preparing  «r  shaping 
steel  lor  the  manufacture  of  files  and  iasp*.    July    " 
17 ;  two  month*  to  !«pecify. 

Joseph  Henri  Jerome  Poiftevin,  of  Craven.ftreet, 
coun'y  of  Middlesex,  gentleman,  for  a  powder 
which  is  applicable  to  the  purposes  of  disinfecting 
night  soil  and  certain  other  matters,  and  facilitat- 
ing the  producting  of  manure,  being  a  coutmiiuica* 
tion  from  a  foreigner  residing  abroad.  July  17  } 
six  months  to  specify. 

J»hn  Dickinson,  of  Bedford-row,  Holborn,  and 
William  LongTyer*,  of  Apsiey  Mill,  in  the  parish 
of  King's  Langley,  in  the  county  of  Hertford,  for 
certain  improvements  in  the  manufacture  of  paper. 
July  24;  six  months  to  specify.  • 

Thomas  Home,    of  Aston,  near   Birmingham, 
brass- founder,  for   certain    improvements « in *  th*.. 
manufacture  of  binges.    July  M ;  six  qwrtbf  to 
specify. 

03"  Patents  taken  out  with  economy  and*  do-  , 
spatch  ;    Specifications  prepared  or  revised ;  Ca»  » 
veats  enter,  d ;   and  generally   every  Branch    of  * 
Patent  Business  promptly  transacted.     Drawings 
of  Machinery  also  executed  by  skilful  asttetaate, 
on  the  shortest  notice. 

Our  Publisher  will  give  One  Shilling  and  Six- 
pence for  copies  of  the  Supplement  to  Vol.  IX* 
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carter's  patent  paddle-wheel. 


DEtCEiPTIOK  OF    THE    PATENT    PADDLE- 
WHEEL, 

Invented  by  George  Carter,  Esq.  of  Motting- 

ham  Lodge,  Eltham,  Kent. 

(Communicated  by  the  Inventor.) 

From  the  commencement  of  steam- 
navigation  to  the  present  time,  upwards 
of  fifty  patents  have  been  granted  (so  the 
writer  is  informed)  for  improvements  in 
paddle-wheels,  all  of  which  are  calcu- 
lated, in  the  opinions  of  the  inventors,  to 
avoid  the  concussion  and  lift  of  tail  or 
hack-water  of  the  old  paddle-wheel,  and 
consequent  loss  of  power. 

But  the  failure  of  nearly  the  whole  of 
these  inventions — either  from  their  costly 
nature,  complication  of  working  parts,  or 
want  of  strength  when  put  to  the  test  of 
head- wind  and  sea— has  induced  the  in- 
ventor of  the  present  modification  to 
attempt  a  combination  of  the  strength 
and  simplicity  of  the  common  wheel  with 
those  peculiar  arrangements  which  form 
the  subject  of  his  patent. 

Description  of  the  Engravings. 

Fig.  1  represents  an  end-view  of  this 
new  wheel ;  only  the  front  half  is  seen, 
but  as  the  arrangement  of  the  whole 
wheel  is  similar,  the  engraving  will  be 
readily  understood  by  every  competent 
mechanic 

Fig.  2  is  a  side-view  of  the  wheel,  with 
the  front  set  of  boards  removed,  to  show 
more  clearly  the  interior  arrangements. 

A  is  the  main- shaft  driven  by  the  en- 
gine. B  are  fixed  paddle-boards,  which 
are  placed  at  an  angle  of  35°  with  the 
periphery  of  the  wheel,  and  thus  always 
enter  and  leave  the  water  in  a  feathering 
position;  a  vacant  space  is  left  be- 
tween each  pair,  one-third  the  width  of 
the  wheel.  C  are  vibrating  paddle-boards 
or  valves,  adapted  to  the  vacant  spaces 
between  the  fixed  paddles.  D  are  rods, 
which  connect  the  vibrating  paddles  with 
the  fixed  crank  or  eccentric  E.  As  the 
wheel  revolves,  the  action  of  the  eccentric 
causes  each  vibrating  paddle  to  close 
gradually  on  the  vacant  space  between 
the  corresponding  pair  of  fixed  angular 
paddles,  till  at  the  lowest  point  of  revolu- 
tion this  spaee  is  completely  closed,  and 
the  three  paddles  ox  leaves  oppose  to 
the  water  the  whole  of  their  combined 
force ;  but  when  the  stroke  is,  as  it  were, 
over,  and  the  further  holding  of  the 
water  would  be  prejudicial,  the 


eccentric  action  draws  back  the  vibrating 
paddle  into  a  vertical  position,  and  allows 
the  back-water  to  escape  between  the 
fixed  float-boards  B. 

The  present  wheel,  it  will  be  observed; 
is  so  constructed  as  to  be  quite  as  strong" 
as  the  old  or  common  wheel.  The  fixed 
angular  paddle-boards,  striking  the  water 
edgeways,  are  not  so  easily  broken  as  the 
common  paddles  by  a  sea  or  floating  tim- 
ber, and  a  much  larger  surface  of  paddle- 
board  may  be  made  available  in  a 
propelling  direction.  The  vibrating  pad- 
dle-boards or  valres,  too,  may  be  made  to 
open  at  any  part  of  the  circumference,  to 
diminish  or  add  to  the  resistance,  which 
will  be  found  an  advantage  to  a  steam* 
boat  working  against  a  head-sea,  by 
ensuring  the  regular  speed  of  the.  en- 
gines. 

The  common  paddle-wheels  now  in 
use  may  be  altered  to  the  present  plan 
(without  cutting  the  main-shaft)  at  a 
small  expense;  and  as  the  working  parts 
form  but  a  small  portion  of  the  wheel,  the 
cost  for  repairs  will  be  moderate. 

The  inventor,  to  obtain  true  results, 
built  a  steam-boat,  for  the  purpose  of 
experiment,  of  9  tons  burden,  and  with 
an  engine  of  4-horse  power.  A  common 
paddle-wheel  was  fitted  to  the  starboard, 
and  a  patent  wheel  to  the  larboard,  side 
of  the  boat,  both  wheels  on  the  same 
shaft,  and  of  6  feet  in  diameter.  The 
patent  wheel  had  greatly  the  advantage 
in  propelling  power  (free  from  concussion, 
or  back-water),  so  much  so,  that  when  the 
helm  was  at  liberty  the  new  wheel  made 
the  outer  circle,  the  boat  working  to  the 
starboard.  From  the  oblique  position  of 
the  boards  B,  it  was  noticed  during  the 
experiments  in  a  gale,  that  a  sea  striking 
forwards,  or  on  the  beam,  appeared  to 
assist  the  engine  in  driving  the  wheels 
round ;  while  the  common  wheel,  under 
similar  circumstances,  frequently  brought 
up  the  engine  to  half  speed. 

For  new  wheels  I  prefer  a  fixed  crank 
bolted  to  the  paddle-beam,'  and  dispense 
with  the  main-shaft  through  the  wheel. 
But  in  altering  old  wheels,  I  use  an 
eccentric  fixed  on  a  short,  hollow  shaft 
(bolted  to  the  paddle-beam),  through 
which  the  main-shaft  is  passed,  and  re- 
volves with  the  wheel,  without  being  in 
contact  with  the  sides  of  the  hollow  shafts 
While  the  eccentric  remains  at  rest,  and 
thus  governs  the  motion  of  the  drivings, 
rods,  and  vibrating  or  centre  paddles. 
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no.  vnr. 

Expense,  fyc.  of  obtaining   the  Parlia- 
mentary Sanction. 

If  ever  one  thing  reflected  more  se- 
verely than  another  on  the  legislative 
justice  of  this  country,  and  required  the 
deep  knife  of  reformation,  it  is  the  man- 
ner in  which  private  Bills  for  great  public 
measures  are  allowed  to  be  resisted,  and 
the  enormous  expense  entailed  on  them 
in  passing  the  two  Houses  of  Parliament. 
Would  any  person,  who  had  barely  heard 
of  our  famed  "  Three  Estates,''  and  the 
boasted  equity  of  our  administration,  who 
in  neighbouring  countries  had  seen  all 
great  works  executed  by  the  govern- 
ments, imagine,  that  a  measure,  the  utility 
of  which  to  the  community  had  been  de- 
monstrated by  the  experience  of  years, 
should  not  only  not  be  carried  by  our 
Government,  but  that  this  Government 
should  rather  foster  impediments  by  per- 
mitting outrageously  long  discussions  on 
trifling  and  irrelevant  matters,  thereby 
incurring  an  expense  injurious  to  the 
concern,  unjust  to  the  promoters,  and,  in 
certain  instances,  frightful  to  contem- 
plate? Were  some  of  the  many  absurd 
and  unmeaning  questions  and  answers  in 
the  Committees,  having  no  bearing  what- 
ever on  the  merits  of  the  case,  to  be  pub- 
lished, the  world  would  be  surprised  at 
the  tame  patience  of  our  legislators  in 
allowing  their  time,  day  after  day,  to 
be  so  occupied  and  wasted,  while  men  of 
business  would  be  astonished  to  learn, 
that  every  minute  so  consumed  costs  the 
promoters  and  opponents  of  the  measure 
as  much  in  some  cases,  I  am  informed, 
as  1/.  or  2/.,  or  from  60J.  to  120/.  per 
hour;  so  that  frequently  202.  or  30/., 
that  is  as  much  as  many  a  poor  family 
has  to  support  it  for  a  whole  year,  are 
spent  before  a  question  and  its  answer 
can  be  completed,  the  sense  of  which  it 
would  be  difficult  to  decipher,  but  the 
utility  of  which,  I  fear,  it  would  puzzle 
all  Europe  to  discover. 

In  round  numbers,  the  following  are 
the  costs  of  a  few  of  the  late  Bills  as 
given  to  me  by  those  who  profess  to  have 
the  means  of  knowing.  The  London  and 
Southampton  Railway  Bill  cost  about 
31,000/.,  exclusive  of  the  opposition  to 
the  Great  Western;  the  Birmingham 
Railway,  90,000/.;  the  London  Docks, 
100,000/.;  the  Great  Western,  it  is  cal- 


culated, will  fall  little  short  of  150,000/,' 
whether  the  Bill  be  obtained  or  not. 
Hence  the  last  Bill,  including  the  ex- 
penses of  opposition,  may  be  set  at  least 
at  260,000/. ;  a  sum  which,  at  the  fore- 
going rate,  would  feed,  clothe,  and  house 
10,000  poor  families,  or,  allowing  five 
persons  to  a  family,  50,000  persons  for  a 
whole  year;  that  is  as  many,  if  they 
were  men  standing  in  a  row  side  by  side, 
as  would  form  a  continued  line  of  nearly 
14|  miles  in  length,  and  if  touching  hand 
to  hand  of  about  52  miles,  which  is  nearly 
the  distance  between  London  and  Cam- 
bridge. Can  so  extravagant  an  expense 
be  necessary?  and  if  not,  ought  it  to  be 
permitted  ? 

It  is  to  be  hoped,  that  something  will 
be  done  to  prevent  in  future  this  frightful 
waste  of  the  subscribers'  money,  other* 
wise  the  dread  of  such  an  immense 
sacrifice  may  have  the  most  baneful  ef- 
fects. In  fact  this,  it  seems,  has  already 
been  the  case.  "  Get  your  Bill,"  said 
some  gentlemen  lately,  I  am  informed,  to 
the  Secretary  of  a  projected  railway, 
"  and  we  will  then  take  shares  enough ; 
but  we  are  not  going  to  subscribe  out 
money  to  be  squandered  away  in  Parlia- 
mentary contests."  Can  any  one  blame 
this  prudence  and  care?  Who,  for  in- 
stance, with  the  prospect  of  spending 
150,000/.,  without  the  smallest  conceiv. 
able  advantage,  and  without  even  the 
certainty  then  of  having  their  Bill,  will 
think  of  subscribing  to  any  measure, 
however  profitable,  and  beneficial  it  pro- 
mises to  be  ?  Certaiuly  none :  but  what 
will  the  end  of  this  be  ?  Is  the  progress 
of  improvement  to  be  entirely  arretted  ? 
Are  the  interests  of  our  manufacturers, 
the  interests  of  our  agriculturists,  the 
interests  of  our  commerce,  in  fact,  are 
the  vivifying  and  vital  principles  of  this 
country  to  pine  and  to  perish,  because 
our  legislators  have  suffered  those  adits 
of  justice,  which  should  be  opened  by 
benevolence,  to  be  usurped  by  a  devour- 
monster,  that  no  one  can  approach  with- 
out mischief  nor  pass  without  damage  ? 
That  the  members  of  the  legislative 
Committees  give  their  best  attention  and 
devote  their  time  with  the  most  praise- 
worthy zeal  to  investigating  the  merits 
of  the*  cases,  there  can  be  no  question. 
Every  person  who  has  attended  the 
Committees  must  assent  to  this.  But 
are  not  these  Committees  exposed  to  the 
grossest  delusions  and  frauds  ?  And  are 
2  a  2 
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not  such  daily  practised  on  them  by  which 
the  time  is  spun  out  and  the  expense 
terrifically  increased  ?  This,  1  believe, 
few  will  deny.  The  question,  then,  is 
how  to  prevent  or  avoid  the  evils  ?  A 
railway-board  has  been  suggested  ;  but 
I  confess  I  am  very  doubtful  of  the  suc- 
cess of  a  scheme  of  this  kind.  It  ap- 
pears to  me  it  would  only  be  opening 
another  field  for  private  jobbing",  rob- 
bery, and  oppression  ;  and  would  throw 
the  whole  welfare  of  the  empire,  as  far 
as  it  depended  on  this  new  mode  of 
conveyance,  at  the  feet  of  one  or  two 
mercenary,  despotical  underlings;  with 
whom  the  success  of  any  measure  would 
depend,  not  on  what  it  is,  but  on  what  it 
brings.  Bad  as  the  present  system  is, 
every  honourable  mind  would  prefer  sub- 
mitting his  plans  openly  to  men  who  have 
characters  to  lose,  to  being  at  the  con- 
cealed mercy  of  wretches  of  sateless  cu- 
pidity, whose  compass  is  interest  and 
gold,  the  pole  to  which  it  points ;  who, 
from  a  little  pique,  or  a  weightier  consi- 
deration, would  not  scruple  to  sacrifice 
the  best  and  promote  the  worst  of  pro- 
jects, though  their  country  and  all  but 
themselves  were  to  be  entombed  in  the 
ruins. 

Whatever  view  we  take  of  the  matter, 
it  is  deeply  imbedded  in  difficulties.  But 
it  has  occurred  to  me,  that  if  the  time  for 
the  promoters  and  opponents  of  a  Bill 
was  limited,  the  expense  would  neces- 
sarily be  limited  too ;  and  it  would  thus 
oblige  them  to  cull  and  concentrate  the 
best,  and  reject  the  worst  of  theirevidence. 
For  instance,  suppose  a  month  was  al~ 
lowed  as  the  maximum  time  for  the  pass- 
ing of  a  Bill — a  fortnight  in  each  House. 
Surely  a  week  in  one  House  would  be 

?[«ute  enough  to  establish  all  that  is  need, 
ul  in  favour  of  any  measure,  and  a  week 
all  against  it ;  particularly  as  the  evidence 
might  be  varied  or  amended  in  the  other 
House.  Minor  arrangements  might  easily 
be  made  ;  but  if  two  days  were  allowed 
to  examine  the  expediency  of  a  line,  two 
fox  the  goodness  of  it,  and  one,  as  the 
members  sit  only  five  days  in  a  week, 
for  miscellaneous  matter;  and  if  the  same 
were  allowed  against  it,  I  presume  it 
would  be  quite  enough  where  business 
i$  the  object. 

But,  probably,  the  most  effectual  means 
of  all  would  be  to  make  it  a  piece-work 
job  for  the  legal  gentlemen,  giving  them 
so  much  for  the  whole,  and  so  much  per. 
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cent,  more  if  they  attained  their  object. 
We  should  then  have  in  law  as  in  other 
matters,  hours  and  pounds  sterling  in- 
commensurable quantities.  Cicero  tells 
us  he  cannot  conceive  how  two  diviners, 
conscious  of  the  tricks  with  which  they 
juggle  the  public,  can  look  each  other 
in  the  face  without  laughing.  For  my 
part,  I  have  often  admired  the  command 
of  countenance  with  which  one  counsel 
will  gravely  find  fault  with  another  in  a 
Committee  for  eking  out  the  time,  and 
have  thought  how  he  must  chuckle  at  his 
auditors'  simplicity  for  believing  him  in 
earnest,  knowing,  as  be  does,  that  the 
longer  the  job  the  more  profitable  it  is, 
and  that  every  minute  he  is  then  so  se- 
riously exhausting  in  complaints,  puts 
1*.  6d.  or  2s.  into  the  pockets  of  himself 
and  his  brother  sinner.  '*  So  I  hear  you 
have  lost  your  Bill/'  said  a  gentleman  to 
his  learned  friend.  "  Yes,  we  have,"  re- 
plied the  other.  "  Must  I  condole  with 
or  congratulate  you  ?"  was  the  pithy  re- 
joinder. What  was  the  sur-rejoiner  tra- 
dition hath  not  said,  but  as  the  learned 
gentleman  lived  to  go  into  Parliament  a 
second  time,  it  seems  the  disappointment 
was  not  quite  fatal  to  him. 

I  was  in  hopes  of  being  able  to  add  a 
few  observations  on  the  late  lamentable 
accidents  in  the  Watford  tunnel,  but  my 
engagements  for  the  present  prevent  me.. 
The  subject  of  this  Number  is,  however, 
one  of  such  great  and  growing  import- 
ance, that,  little  as. the  time  is  which  I 
have  had  to  myself,  I  could  not  refrain 
from  noticing  it,  in  hopes  it  may  attract 
the  attention  of  some  abler  person,  and, 
at  length  lead  to  a  remedy. 

John  Herapath.     : 

Kensington,  August,  1835. 


THE  THAMES  TUNNEL. 

Sir, — I  consider  the  numerous  readers -, 
of  your  valuable  journal  must  be  highly., 
pleased  with  your  praiseworthy  attempts., 
at  exposing  the  Thames  Tunnel  kuin-.i 
bug;  and  I  feel  confident,  that  the  fre-" 
quent  notices  you  have  given  oi  the  ma- 
noeuvres of  its  patrons,  as  well  as  the  able 
and  manly  exposure  of  the  Member  for 
Berkshire  upon  the  subject  recently  in  the 
House  of  Commons,  will  completely  stop 
the  proposed  misappropriation  of  270,000?. 
of  the  public  taxes,  as  proposed  by  Messss. 
Hawes,  Brunei,  and  Co.  .  t. 

This  sum  was  to  be  applied  in  ttgaij^. 
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attempting  to  complete  a  work  which  (if  both  in  a  commercial  and  social  point  .of 
ever  finished)  will  only  be  a  monument  of  view,  from  the  general  use  of  railroad 
folly  and  absurdity  ;  for,  after  the  public  communication,  it  may  perhaps  prove  in- 
curiosity has  been  once  gratified  by  a  teresting  to  some  of  your  readers  to  be  puj 
inarch  through  the  tunnel,  there  it  will  in  possession  of  the  following  table,  show- 
end  ;  for  to  suppose  that  waggons,  or  ing  the  number  of  passengers  conveyed' 
vehicles  of  any  description,  will  ever  use  by  the  Stockton  and  Darlington  Railway 
it  as  a  means  of  transit,  is  to  suppose  Company  since  September,  1833,  through 
that  the  proprietors'  eyes  are  blind  to  a  district  which,  previous  to  the  formation 
their  own  interests,  and  open  only  to  that  of  the  railway,  could  not  support  a  three- 
of  the  Tunnel  Company.  horse  coach  running  three  days  per  week. 

However,  my  immediate  object  in  ad-  I  remain,  Sir,  yours,  &c, 

dressing  you  relates  not  so  much  to  the  D.  P.  H.  . 

present  proceedings    as  to  those  which  Ju,y»  1835. 

took  place  at  the  commencement  of  this  Table  qf  Traffic, 

business,  when  the  public   were  so  pro-  1833       1834 

ject-mad  (if  I  may  use  the  phrase)  as  to  October 7,<m      o.ola 

J     .        .    .    v  iJ  i       r  <  ,  November 5,263        9,199 

enter  into  any  scheme,  however  absurd,  December 4,soe      8,561 

provided   only    it    was    a    Joint    Stock  ■ 

Company.  17'491    2r'69*        ■ 

At  a  great  meeting  which  took  place  January ^{J}      8% 

at  the  Crown  and  Anchor  Tavern  (1  be-  February 5,os4      8.053 

lieve  in  1825),  it  was  stated  in  many  of  March t.om     ^j,«36 

the  public  journals,  that  after  that  scieri'  May //////./ ".7 .!..'    ois*     l^oao 

tific  engineer,  Mr.  Brunei,  had  proposed  June 8,436     13,359 

his  plans,  he  engaged  to  complete  the  43  084    63,851 

said  tunnel,  if  his  patent  shield  was  used,  1835 

for  the  sum,  I  think,  of  170,000/. ;  and  July 9509 

that  threeoi  the  most  eminent  engineers  of  f^^//.:::::::  lo.ofo 

the  day  had  examined  the  plans  and  esti-  m 

mates,  and  were  satisfied  of  the  correct*  _ 

ness  of  all  that  Mr.  Brunei  had  advanced.  hydrodynamic  railway.' 

Now,    what  I  want  to  know  is,  whether  (From  the  Richmond  (Virginia)  Compiler.) 

the  Mr.  Philip  Taylor,  who  was  one  of  It  has  long  been  with  me  a  matter  0/ 

the  said  "  most  eminent  engineers,"  is  doubt,  whether  the  water  used  in  the  lockage 

the  same  Philip  Taylor  who  figures  so  of  canals  was  not  in  many  cases  an  injudi- 

peculiarly,  both  as  plaintiff  and  defend-  cfous  application  of  a  valuable  power,  as  in 

ant,  in  the  celebrated  case  of  Small  v.  the  case  of  a  canal  located  along  the  valley  of 

Attwood  ?    If  so,  it  is  another  proof  of  a  fj"J*  n!er  h*vin*  considerable  fall  in  its 

the  means  used    to    foist    this    absurd  "i*1*** f  thern  'ZZ^Za^Z? 

1                    *\.             *            j  i            j  1,222  feet  fall  from  Covington  to  tide- water. 

scheme  upon  the  ever  too  credulous  and  o;  ab<mt  4  74  fpet  ^^  renderfalg  aJ 

generous  public.                .  least  one  lock  Becesgary  for  <„ery  two  ma* 

I  cannot  dismiss  this  subject  without  jn  the  average. 

stating  how  much  I  admire  the  consistent  on  investigating  the  subject,  I  find  that 

and  honourable  conduct  of  the  Duke  of  the  water-power  of  the  river  is  of  itself  equal 

Wellington,  who,  although  a  Proprietor,  to  the  transportation  of  a  greater  quantity  of 

and  besieged  five  different  times,  never  tonnage  than  can  be  passed   through  the 

would  consent  to  use  the  public  money  largest  canal,  and  this,  too,  with  the  asto- 

fdr  any  such  purpose.  nishing  rapidity  peculiar  to  railroads.  & 

I  am  Sir  *  wiU»  therefore,  lay  before  you,  in  as  sue 

Your  obedient  servant,  cjnc*  a  ma/"*r  M  P08S.ible'  *"  nc,r> *on*h  • 

:*                                                Fanqoi  simple,  deduction  of  science. 

•  •  Something  very  similar  to  tbia  waaprftp«M& 

™..»     ~~,~~„~~*.     ,  M«»     nA»TTv^.«/«H  several  years  ago,  by  a  Mr.  Scott,  to  the  Highland 

Til*    STOCKTON     AND    DARLINGTON  Society  of  ScotlHnd;  and  it  atrackus  at  the  time  at 

RAILWAY.  being  so  exceedingly  feasible,  that  w»  have  some- 
times wondered  it  did  not  attract  more  attention* 

^ry^-At  a  time  when  the  public  mind  An  account  of  Mr.  Scott's  plan  was  pobliihed,  we 

in  ««  much  nli t-f»   tn  iHp  rnnsirl^ralinn   i»f  think,  in  the  Society's  Transactions,  but  we  cannot 

t^  J?      Jil  I                consideration  01  al         m  ^^^j  refer  to  the  work.— B» 

thfe'tiflects  hltely  to  result  to  this  country,  if  .if. 
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The  locks  of  the  Chesapeake  and  Ohio 
Canal  are  100  feet  long,  15  wide,  and,  say 
we  take  one  of  the  most  approved  lift,  8  feet ; 
the  "  prism  of  lift"  will  then  contain  12,000 
cubic  feet  of  water,  which  will  weigh  750,000 
lbs.  Every  time  the  lock  is  emptied,  this 
quantity  is  transferred  from  a  superior  to  an 
inferior  level.  If  the  valves  are  opened 
simultaneously,  I  am  informed  that  the  lock 
can  be  filled  and  emptied  in  little  more  than 
two  minutes;  but  say  that  it  takes  three. 
Now,  this  water  is  power,  and  if  it  were  ap- 
plied to  a  properly  constructed  "  breast- 
wheel,"  or  where  the  fall  of  water  is  greater, 
to  a  w  pitchback,"  we  should  have  4-5ths  of 
it  available  to  set  any  machinery  we  think 
proper  in  motion.  Let  it  be  applied  to  an 
endless  chain  or  rope,  passing  over  suitable 
rollers  along  the  line  of  a  railway,  after  the 
manner  of  the  stationary  system  of  steam- 
engines,  we  shall  have  a  water-power  rail- 
way, entirely  free  from  the  objections  that 
can  fairly  be  urged  to  the  stationary  steam- 
engines,  of  the  necessity  of  keeping  up  the 
fire  and  steam,  &c. 

When  the  stations  are  2J  miles  apart, 
l-20th  of  the  power,  according  to  Tredgold, 
will  be  expended  in  moving  the  chains;  but 
I  will  allow  a  10th  of  the  power  to  effect  this 
object  on  2  mile  stations,  the  chain  being 
worked  but  for  1  mile. 

We  have,  then,  the  4-5ths  of  750,000  lbs. 
(the  l-5th  being  lost  in  the  application  to 
the  water-wheels)  equal  600,000  lbs.,  which, 
falling  8  feet  in  3  minutes,  is  equal  to  1,818 
lbs.  moved  half  a  mile  in  the  same  time; 
which  is  at  the  rate  of  10  miles  an  hour. 
Deducting  from  this  the  l-10th,  as  that  part 
lost  in  moving  the  chain,  leaves  1,637  lbs. 
And  as  10  lbs.  are  equal  to  the  transportation 
of  a  ton,  with  the  commonest  railway-wag* 
gons,  it  follows  that  the  above  power  is  equal 
to  the  transportation  of  163.7  tons  over  half 
a  mile  of  the  road,  while  a  boat  would  be 
passing  through  the  lock  of  the  canal ;  or  it 
will  transport  81.8  tons  over  a  mile  of  the 
road  in  the  same  time,  which  is  at  the  rate 
of  20  miles  an  hour ! 

But  the  maximum  rate  of  transportation 
on  canals  is  2J  miles  an  hour ;  and  as  the 
mass  moved  is  inversely  to  the  velocity,  we 
shall  at  this  rate  be  able  to  transport  654 
tons. 

The  water  used  would  be  at  the  rate  of 
66.6  feet  per  second.  James  river,  even  at 
Covington,  in  a  dry  season,  yielded  nearly 
three  times  this  quantity,  as  appears  from 
the  Report  of  Mr.  Crezet,  who  measured 
Jackson's  river  and  Dunlop's  creek  in  August 
and  September,  1826.  The  mean  of  the 
results  obtained  by  this  engineer  is  177.6 
cubic  feet  per  second,  or  10,656  feet  per 
minute;  and  we  have  this  quantity  with 
7.11  feet  fall  per  mile,  the  average  down  to 
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Pattonsburg;  before  reaching  which,  how- 
ever, the  volume  of  water  is  more  than  dou- 
bled ;  and  as  we  descend  the  river,  although 
we  have  less  fall  per  mile,  we  have  at  least 
six  times  the  quantity  of  water  to  compen- 
sate for  it ;  and  the  fall  is  still  about  3£  feet 
per  mile. 

The  heavier  trade  being  descending,  will 
add  to  the  effect  of  this  power;  but  disre- 
garding this  favourable  circumstance,  omit-  . 
ting  fie  decimals  in  the  fall  per  mile,  and 
taking  the  minimum  quantity,  we  have 
10,656  cubic  feet  of  water,  equal  in  weight 
to  666,000  lbs.,  which,  if  permitted,  will  of 
course  fall  the  7  feet  in  a  minute,  and  is, 
therefore,  equal  to  4,662,000  lbs.  falling  1 
foot.  Deducting  l-5th  for  loss  in  applica- 
tion, leaves  3,729,600  lbs.  Now,  the  load 
we  can  transport  will  depend  on  the  velocity 
at  which  we  would  travel— say  that  it  shall 
be  10  miles  an  hour,  which  is  880  feet  per 
minute. 

Dividing  3,729,600  by  880,  the  quotient 
is  4,238  lbs.,  moving  with  the  velocity  of  10 
miles  an  hour ! 

From  4,238  deduct  the  l-10th  part,  for 
that  lost  on  mile  stations,  in  moving  the 
chain,  or  rope;  and  dividing  the  remainder 
by  10  for  the  friction  per  ton  of  the  carriages, 
and  we  have  381.5  tons  transported  at  the 
rapid  rate  of  10  miles  an  hour ! 

And  as  each  and  every  mile  furnishes  its 
own  moving-power,  it  follows  that  it  is  equi- 
valent to  keeping  this  quantity  in  motion  on 
each  mile  throughout  the  line  at  the  same 
time.  And  as  the  distance  from  Richmond 
to  Covington  is  257 J  miles,  this  may  amount 
to  the  enormous  quantity  of  98,236  tens  ;  or 
to  the  transit  and  delivery  of  3,815  tons 
hourly ! 

Having  thus  demonstrated  the  amplitude 
of  this  moving-power,  to  an  extent  probably 
far  beyond  any  demand  we  shall  be  able  to 
make  on  it— which  will  be  better  under- 
stood by  the  general  reader  from  the  fact, 
that  but  17  hours  would  be  equal  to  the 
transportation  of  a  greater  quantity  of  ton- 
nage than  passed  over  the  whole  £  aid  more 
and  Ohio  Railroad  in  a  year,  ending  30th 
September,  1833— it  now  remains  to  show 
that  it  can  be  employed  at  a  reasonable 
expense. 

The  expense  of  erecting  works  for  hydro- 
dynamic  transportation  will  depend  on  their 
scale,  or  magnitude,  and  on  the  greater  or 
less  permanent  character  of  the  materials 
used  in  their  construction ;  also,  on  the  ex- 
tent to  which  we  would  employ  the  motive- 
power.  With  regard  to  the  latter,  how- 
ever, it  should  be  observed,  that  we  obtain  it 
so  cheaply,  and  in  such  excess,  as  to  obviate, 
to  a  great  extent,  the  necessity  of  expensive 
grading.  This  adaptation  of  fixed  power  to 
an  undulating  surface,  of  any  degree  of  dope, 
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renders  it  peculiarly  applicable  to  mountain 
localities,  as  by  its  means  we  can  cross  the 
bends  of  the  river,  thus  shortening  the  dis- 
tance, while  a  canal,  or  even  an  ordinary 
railroad  for  locomotives,  should  be.  conducted 
round  them. 

Another  important  advantage  derived  from 
the  employment  of  this  cheap  power,  is  that 
we  can  substitute,  for  the  iron  rail,  a  broad 
granite  tramway,  similar  to  that  extending 
from  London  to  the  West  India  Docks; 
which,  although  it  will  cost  more  per  mile  in 
the  first  instance,  yet  it  will  have  great  per- 
manency to  compensate  for  this.  But  the 
most  important  advantage  to  be  derived  from 
the  granite  tramway,  is,  that  any  man  may 
bring  his  awn  farm-waggon,  and,  leaving  his 
horses  behind  him,  be  drawn  to  market  at  a 
rate  of  10  or  20  miles  an  hour,  which  would 
be  in  less  time  than  would  be  spent  in  pass- 
ing the  locks  of  a  canal :  thus  freeing  the 
work  entirely  from  the  odious  charge  of 
monopoly  brought  against  railroads. 

To  form  an  estimate  of  the  cost,  it  will  be 
necessary  to  suppose  the  works  adapted  to 
some  definite  amount  of  trade.  Say  that  it 
shall  be  to  the  delivery  of  100  tons  per  hour, 
or  to  the  transportation  of  50  tons  at  a  time, 
at  the  rate  of  10  miles  an  hour. 

For  this  purpose  I  will  suppose  it  neces- 
sary to  erect  a  dam  at  every  4  miles ;  and 
that  they  may  be  built  in  the  most  substan- 
tial manner  of  stone  masonry,  I  will  estimate 
tbem  at  10,000  dollars  each;  the  average 
width  of  the  river  up  to  the  Blue  Ridge  is 
699  feet ;  above  the  Ridge,  it  will  only  be 
275  feet.  For  water-wheels  of  the  best  and 
most  durable  construction,  say  3,000  dollars. 

Thus  we  have  13,000,  which,  divided  by  4 
miles,  gives  3,250  dollars  per  mile,  as  the 
cost  of  the  moving-power. 

Estimate  of  the  Expense* 

Motive-power,  or  proportional  cost 

of  dams  per  mile D. 3,250 

Ropes,  a  double  line  per  mile 1,800 

Rope- rollers,  put  up 850 

*A  broad  granite,  or  marble  tramway, 

double  track 8,000 

Grading  and  bridging  per  mile,  say. .  2,000 

D.15,900 
Add   10  per   ewt.   for  superintend- 
ence      1,590 


D.  17,490 

High  and  unfavourable  as  the  above  esti- 
mate is,  yet  the  whole  cost  of  the  moving- 

•  Wood  and  iron  rail  tracks,  like  those  on  the 
Petersburg  Railroad,  could  be  laid  in  a  double 
track  fot  6,000  dollars  a  mile.  They  woiUd  last 
much  longer  than  when  locomotives  are  used. 
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power,  including  dams,  water-wheels,  ropes* 
and  rollers,  will  be  much  less  per  mile  than 
such  locks  as  those  of'the  Chesapeake  and 
Ohio  Canal,  which  cost,  as  I  am  credibly 
informed,  1,500  dollars  the  foot- lift. 

I  have  estimated  for  ropes,  as  they  are  is 
more  general  use  than  chains;  and  the 
above  will  be  the  cost  of  the  newly-invented 
rope,  saturated  with  India-rubber,  expressly 
for  this  purpose  j  which  is  said  to  increase  its 
strength  as  well  as  its  durability. 

When  the  stations  or  water-wheels  are 
placed  4  miles  apart,  each  wheel  would  have 
to  work  2  miles  of  the  road  at  a  time;  but 
did  the  trade  require  it,  double,  or  probably 
treble  the  foregoing  tonnage  could  be  de- 
livered by  erecting  an  additional  water-wheel 
at  each  station. 

The  following  is  the  estimate  of  the  amount 
of  power  to  work  the  4-mile  stations,  which 
those  conversant  with  the  subject  will  per- 
ceive to  be  very  ample : — 

Friction  and  resistance  of  2 
miles  of  rope  ••  • •    600  lbs. 

Ordinary  friction  ef  50  tons  of 
carriages  and  goods,  10  lbs. .    500  do. 

Allowance  for  occasional  gra- 
vity, at  20  lbs.  per  ton 1 ,000  do. 

Power  allowed  at  the  rate  of  10 
miles  an  hour .2,100 

2,100  lbs.  moved  880  feet  in  a  minute,  is 
epual  to  1,848,000 lbs.  moved  1  foot;  which 
is  equal  to  154,000  lbs.  falling  12  feet  in  the 
same  time,  which  is,  also,  equal  in  weight  to 
2,464  cubic  feet  of  water.  To  which  add 
l-4th,  for  loss  in  application,  and  we  have 
3,080  feet  per  minute,  or  rather  more  than 
51  feet  per  second. 

For  the  sake  of  conveying  an  idea  of  the 
probable  cost  on  a  large  scale,  I  have  sup- 
posed isolated  dams  to  be  used  at  regular  dis- 
tances, but  the  engineer  will,  of  course,  adapt 
his  works  to  suit  particular  localities,  some- 
times preferring  a  continuous  canal,  substi- 
tuting water-wheels  in  place  of  locks,  and 
thus  discharging  the  water,  as  it  is  used, 
into  the  next  consecutive  reach  below.  Or 
where  great  length  of  level  occurs,  the  wheels 
may  be  made  to  discharge  their  water  into 
the  river,  to  be  again  taken  out  of  the  next 
dam. 

On  canals  already  constructed,  where  they 
have  considerable  lockage,  and  plenty  of 
water,  it  is  obvious  that  the  trackage  may  be 
effected  by  the  foregoing  means;  that  is,  by 
erecting  a  water-wheel  alongside  of  a  lock, 
and  extending  a  chain  down  the  margin  of 
the  canal  on  the  one  side,  which  would  be 
returned  up  the  other. 

And  as  they  no  longer  need  the  tow-path, 
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they  may  lay  a  light  rail-track,  on  which 
passenger- cars  may  be  drawn  by  the  same 
power  at  any  required  velocity. 

But  in  many  cases,  where  they  have  not  a 
superfluity  of  water,  they  had  better  substi- 
tute water-wheels  for  their  lock-gates,  widen 
their  tow-path,  and  lay  down  a  railway. 


In  conclusion,  I  invite  investigation  by 
men  of  science,  as  it  is  certainly  a  subject  of 
great  importance  to  the  country,  now  sj  ex- 
tensively engaged  in  works  of  internal  im- 
provement. 

Jas.  Hereon,  Civil  Engineer. 

Richmond  Va.,  May  26, 1835. 


MK,   OGLE'S  STIAM-BOILER. 
Fig.   1. 


Sir, — Although  one  of  your  correspond- 
ents, Colonel  Macerone,  has  used  my 
name  in  his  communications  to  you  in  a 
manner  not  justifiable,  I  have  forborne  to 
lought  the  proper  time 
felt  certain  that  your 
id  your  urbanity  would 
i  to  insert  any  commu- 
make.  It  is  no  longer 
;r  locomotion  by  steam 
>mmon  roads.  A  Com- 
Duse  of  Commons,  the 
r,  the  coach-proprietors, 
;ed  the  fact;  and  very 
in  the  method  of  tran- 
ads  will  commence.  It 
ice  to  write  puffs  and 
e  to  my  own  perform- 
se  in  contemptuous  lan- 
of  others  who  have  en- 
:ena :  1  prefer  stating  a 


few  simple  facts,  and  leaving  the  public 
to  form  their  own  judgment. 

Colonel  Macenme  lays  claim  to  the 
boiler,  fig.  2,  in  the  accompanying  draw- 
ings, and  took  out  a  patent  for  it,  I  be* 
lieve,  in  1833.  On  seeing  that  boiler, 
and  knowing  that  Colonel  Macerone  and 
Mr.  Squire  constructed  a  boiler  similar 
to  my  patent  soon  after  my  return  from 
Liverpool  in  1832,  I  unhesitatingly  pro* 
nounced  Colonel  Macerone's  boiler  to 
have  been  borrowed  from  mine.  In  the 
summer  of  1832,  I  had  constructed  for  a 
particular  experiment  the  boiler  repre* 
sented  in  fig.  1 ;  and  have  since  used  jt 
in  a  carriage,  and  intend  to  do  so  agaiu* 
Any  person  gifted  with  the  power  -of 
vision  will  perceive  that  the  only  differ* 
ence  between  them  is  a  circular  vessel, and 
a  number  of  little  pipes  leading  iutoit  (both 
unmechanical,  and  neither  of  any  usej-  . 
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Will  Colouel  Macerone  or  any  ether 
man  presume,  after  the  above  statement 
of  facts,  which  nearly  100  men  belonging 
to  the  factory  can  testify,  to  assert,  that 
Colonel  Macerone's  boiler  and  mine  are 
not  exactly  the  same  ?  What,  then,  be- 
comes of  Colonel  Macerone's  patent? 
What  of  his  bombast  and  puffing  ?  If 
Colonel  Macerone  had  not  borrowed  my 
boiler,  he  would  not,  in  all  probability, 
have  been  further  advanced  than  when  I 
brought  my  carriage  from  Liverpool,  and 
thus  gave  him  an  opportunity  of  making 
a  double,  tube  boiler,  which  he  did  not 
then  know  how  to  use.  Colonel  Mace- 
toae  is  now  strutting,  a  mere  jackdaw  in 
Stolen  plumes.  The  high-sounding  an- 
nouncement of  welding  and  lapping  his 
tubes  is  another  feather  which  he  has 
plumed  himself  with.  John  Kiugate, 
one  of  the  blacksmiths  at  the  factory  at 
Mllbrook  in  1832,  lapped  and  welded  not 
only  4 -inch  tubes,  but  even  tubes  of  1 
inch  diameter  and  14  guage.  This  Bom- 
bastes  Furioso,  who  threatens  to  send 


John  Doe  and  Richard  Roe  to  inquire 
if  I  have  pirated  his  boiler,  produced 
two  years  after  mine,  is  really  vox  et 
prceterea  nihil  This  claimant  to  per- 
fection in  steam-locomotion  is  now  shown 
to  be  performing  the  jackdaw  in  the 
fable.  Sometimes  he  changes  his  note 
and  whines  most  piteously,  as  if  no 
one  but  himself  had  suffered  from  pur- 
x  suing  the  same  undertaking  wilh  inade- 
quate means.  That  excellent  and  inge- 
nious man,  Walter  Hancock,  has  perhaps 
fought  through  much  more  than  the 
Colonel.  Gurney,  notwithstanding  all 
the  Colonel  says,  deserved  a  better  fate. 
Even  I  would  not  go  through  again  all 
that  perseverance  in  the  undertaking  has 
entailed  on  me,  for  any  earthly  reward, 
Few,  if  any,  in  this  country  have  either 
been  supported  or  rewarded  who  were 
occupied  in  what  may  be  justly  termed 
great  and  national  works,  until  sup- 
port was  impertinence,  thinly  veiled  by 
self-interest,  and  reward  the  offer  of  a 
per  centage    or    fc   niggardly    pension* 
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The  history  of  every  useful  projector, 
from  Hugh  Middleton  to  Watt  and 
Gas-light  Windsor  proves  the  truth  of 
the  assertion.  Steam-locomotion  on  the 
common  roads  will  receive  no  sterling 
support  until  the  fact  of  its  superiority 
and  safety  over  animal  power  and  rail- 
way travelling  is  forced  upon  the  public. 
Amid  all  the  difficulties  which  have  sur- 
rounded the  persons  occupied  in  bringing 
steam-carriages  to  perfection,  it  is  grati- 
fying to  know  that  our  countrymen  have 
mutually  upheld  each  other.  It  has  been 
left  to  a  Neapolitan  exile*  to  try  and 
obtain  public  sympathy  by  the  abuse  of 
those  on  the  same  arena,  by  carefully 
collecting  the  histories  of  their  little 
failures  in  detail,  and  concealing  his 
own,  and  then  narrating  his  own  feats 
in  j  uxta-position.  When  all  this  is  done, 
£  la  jackdaw,  it  becomes  ridiculous  and 
disgusting,  and  scarcely  merits  the  se- 
verity of  silence. 

It  will  shortly  be  seen  what  real  pre- 
tensions Colonel  Maceronc  has  to  the 
superiority  he  claims. 

I  am,  Sir, 
Your  obedient  servant, 

Nate.  Oglb. 

58,  Baker-street,  Port  man-square, 
July  28,  1835. 
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Sir, — I  have  before  alluded  to  several 
of  the  methods  which  have  been  resorted 
to,  with  a  view  to  obviate  the  difficulties 
which  horses  experience  in  asct-nding  the 
smoothly-paved  streets  of  the  metropolis. 

I  have  now  to  notice  a  very  excellent 
mode  of  paving  which  has  been  recently 
introduced  at  King-street,  Snow-hill.  In 
this  instance,  the  stones  have  not  been 
laid  level  with  the  surface  of  the  road- 
way, as  was  previously  done,  but  have 
been  canted  up  a  little,  so  as  to  offer  a 
continuous  series  of  ridges  on  the  upper 
side,  as  shown  in  the  accompanying 
diagram. 

*  Tb  8  is  a  mistake  ;  Colonel  Mncerone,  though 
of  Italian  deseent,  is  a  native  of  England— Ed. 


This  mode  of  paving  affords  a  firm  and 
secure  abutment  for  the  horses*  feet,  both 
in  ascending  and  descending,  and  is  well 
worthy  of  adoption  in  all  places  where 
the  roadway  deviates  from  the  horizontal 
line. 

In  this  kind  of  paving  the  sharp  edges 
of  the  stones  are  not  so  congenial  to  the 
carriage- wheels  as  to  the  horses'  feet; 
but  this  is  of  little  moment  in  comparison 
with  the  effectual  remedy  thus  afforded 
against  the  recurrence  of  those  lament- 
able accidents,  of  which,  especially  in 
winter-time,  the  paved  hills  of  the  metro- 
polis are  so  frequently  the  sceues. 
Yours  respectfully, 

Wm.  Baddeley. 

Jut?  88,  1835. 

PRESERVATION  OF  TIMBER — FRENCH  ME- 
THOD OF  DRILLING  HOLES  IN  GLASS— i 
DAW'S  SAFETY  LAMP — THAMES  TUN- 
NEL    JOB— STEAM-COACH     INVENTORS, 

&e.  &c. 

Dear  Sir, — I  have  long  perused  your 
valuable  Magazine  with  pleasure  and 
profit,  both  on  account  of  the  liberal  and 
rational  views  with  which  you  advocate 
the  happiness  of  the  working  classes,  and 
of  the  valuable  scientific  papers  which 
it  contains.  The  following  hints,  per- 
haps, may  be  useful  to  some  of  your 
readers. 

Preservation  of  Timber. — That  great 
improver  of  his  landed  property,  Stuart 
Monteith,  of  Closeburn,  Dumfriesshire, 
has  long  practised  steeping  his  Scotch 
fir  (cut  into  sizes  according  to  the  use  it 
is  to  be  put  to)  in  a  pond  of  lime-water, 
and  he  finds  that  the  wood  so  treated 
lasts  as  long  as  Norway  fir  in  roofing. 
It  is  notorious  that  Scotch  fir,  unless 
grown  in  very  favourable  situations,  and 
allowed  to  attain  a  considerable  age,  is  a 
timber  which  decays  very  rapidly  when 
used  in  roofs  or  exposed  situations.  I 
think  with  Murray  and  others,  that  the 
corrosive  sublimate  plan  would  be  toa 
expensive,  and,  in  all  probability,  very 
deleterious  to  the  health  of  seamen  and 
others,  as  well  as  those  employed  in  the 
preparation  of  the  timber. 

Drilling  Holes  in  Glass, — I  do  not  see 
mentioned  in  your  Magazine  the  method 
introduced  from  Paris  of  boring  glass 
with  a  drill  dipped  in  spirits  of  turpen- 
tine.   A  bow  and  steel  drill  kept  moist 
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with  the  spirit,  rapidly  drills  a  smooth 
hole  through  glass  of  any  thickness ;  I 
have  drilled  a  hole  through  the  thick 
bottom  of  a  tumbler  with  a  broken  trian- 
gular file  in  a  very  short  time.  The  drill 
is  not  blunted  more  than  il  would  be  by 
piercing  iron  of  the  same  thickness  as 
the  jflass. 

Davy's  Safety  Lamp,  I  think,  has 
been  lately  cried  down  more  than  it  de- 
serves: it  is  well  known  that  if  the  gauze 
cover  is  not  padlocked  down,  the  miners 
frequently  remove  it  to  light  their  pipes  ; 
and  when  we  consider  that  man  con. 
stantly  exposed  to  danger,  becomes  reck- 
less of  it,  and  treats  it  with  contempt, 
arising  from  thoughtlessness  as  well  as 
from  being  habituated  to  it,  there  is 
nothing  surprising  in  the  many  accidents 
that  happen. 

The  Thames  Tunnel  may  be  com- 
plete<J,but  with  an  expenditure  of  money 
much  beyond  any  calculation  made  pub- 
lic by  Brunei  and  Co.  The  smuggling 
method  (as  mentioned  in  your  Magazine) 
employed  to  get  the  Billforlhe  loan  passed 
(like  the  Bill  for  the  Glasgow  Lottery),  is 
certainly  very  contemptible.  At  the  same 
time,  it  is  a  compliment  to  the  two 
Houses,  as  it  evidently  shows  that  the 
schemers  were  aware,  if  the  case  was 
brought  publicly  forward,  that  good  sense 
and  conscientiousness  reigned  among  the 
majority,  and  that  they  would  never 
grant  a  loan  of  247,000/.  of  public  money 
for  a  work  unlikely  to  succeed.  Isuac 
Milburn,  an  ingenious  millwright,  pro- 
posed the  following  plan  for  rendering 
the  ground  water-tight  over  the  part  in 
which  the  men  were  commencing  to 
work: — After  claying  the  part  at  the 
bottom  of  the  river,  lay  over  it  sheet 
lead;  the  weight  would  keep  it  down, 
and  the  sheets  could  be  cast  of  any  size ; 
the  metal  would  sell  for  its  full  value 
after  being  used. 

The  Steam-Coach  Inventors. — Gurney, 
Dance,  Ogle,  Macerone,  Russell,  &c, 
have  all  talked  much  of  their  success, 
and  of  the  wonders  they  had  performed, 
or  were  to  perform.'  But  as  yet,  what 
have  they  really  done?  Hancock  has 
boasted  none,  and  has  done  a  great  deal ; 
the  slow  motion  which  he  has  applied  to 
his  steam-coaches  is  a  great  improve- 
ment, which  any  practical  mechanic  will 
at  once  see. 

Agricultural  Distress.— The  represen- 
tatives  of  the  landed  interest  in  our  le- 


363 


gislalive  assembly,  who  are  constantly 
bringing  forward  abortive  plans  for  re- 
lieving the  distresses  of  the  agriculturist, 
contrive  to  keep  the  only  means  out  of 
sight,  and  that  is,  lowering  the  rents. 
Good  landlords,  who  really  act  up  to  the 
maxim  of  live  and  let  live,  are  scarce: 
rents  inadequate  to  the  times  have  ruined 
and  are  ruining  the  working  farmer. 
Yours  truly, 
Arthur  Trevelyan. 

Wallington,  Newcast  k-upou-Tyne, 
Jane  0,  1835. 


THE    PATENT    LAWS. 

Sir, — It  seems  the  Patent  Laws  are 
again  under  discussion,  and  certainly  not 
too  soon.  If  J  have  rightly  uuderstood 
the  principle  on  which  they  have  hitherto 
been  founded,  it  is  this;  that  to  encour- 
age invention,  for  the  sake  of  the  public 
benefit,  the  privilege  of  exclusive  use  is 
granted,  as  a  bounty,  to  the  inventor. 
From  the  adoption  of  this  principle  flows, 
as  I  conceive,  many  of  the  absurdities  of 
these  laws :  it  does  not  express  the  justice 
of  the  case;  neither  is  it  the  common 
sense  view  of  the  subject;  consequently, 
as  legal  theory  or  evident  justice  happen 
to  prevail,  contradictory  provisions  are 
made,  and  obscurity  and  uncertainty  take 
the  place  of  the  clearness  and  precision 
which  ought  to  characterise  the  rule  every 
man  is  required  io  walk  by.  Let  us  try 
whether  a  just  and  simpler  principle  will 
not  afford  clearer  traces  of  the  needful 
regulations. 

The  right  of  ownership  is  founded, 
primarily,  on  the  expenditure  of  effort 
producing  or  procuring  the  thing  to  be 
owned;  secondarily,  on  the  voluntary 
transfer  of  the  things  so  produced  or  pro- 
cured. It  is  the  office  of  law  to  protect 
this  right  of  ownership.* 

Invention  is  an  effort  which  confers 
right  of  ownership,  and  therefore  of  ex- 
clusive use :  so  far  then  every  invention 

•  Political  society  is,  or  ought  to  be,  neither 
more  nor  less  than  a  confederation  for  the  protec- 
tion of  ownership  :  bat  as  each  section  of  the  com- 
munity has  had  favourite  objects  to  accomplish,  the 
powers,  entrusted  by  the  whole  to  the  guardiaoa  of 
ownership,  have  been  unduly  used  to  accomplish 
tfcese  favourite  objects  of  the  sections.  Hence  the 
mischievous  complication  of  laws.  Rightful  safety, 
not  happiness,  is  the  true  object  of  political  govern- 
ment :  when  safety  is  secured,  happiness  will  al- 
ways be  sought  by  individuals  and  spontaneous  as- 
sociations in  ways  which  if  not  the  best  possible, 
are  always  tending  to  perfection,  and  are  always 
better  than  any  which  can  be  devised  or  executed 
by  authority. 
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bar,  of  right,  claims  to  the  pYotection  of 
law. 

But,  1st.  The  protection  of  law  can  he 
practically  administered  only  to  ascer- 
tainable rights,  and,  therefore,  in  the 
case  of  property  arising  from  invention, 
only  to  those  which  are  described  and 
registered.  Hence  only  the  necessity  of 
a  document  like  a  patent  at  all, — the 
right  is  complete  without  it,  except  only 
that  it  is  not  publicly  ascertainable. 

2d.  The  protection  of  law  can  be  justly 
conferred  only  on  claims  which  interfere 
not  with  the  rights  of  others :  but  every 
person  has  a  right  to  use  the  knowledge 
which  has  become  common,  and  every 
person,  too,  who  has  previously  or  inde- 
pendently invented  the  thing  for  which  a 
patent  is  asked,  or  to  whom  he  has  volun- 
tarily communicated  his  invention,  has 
right  to  use  it.  To  prevent,  then,  the 
legal  establishment  of  an  interfering, 
and  therefore  invalid  right,  publication  is 
necessary. 

3d.  It  is  of  the  nature  of  all  know- 
ledge to  become  in  time  common.  Hence 
the  necessity  of  limiting  the  duration  of 
the  legal  right ;  which  limitation  does  no 
injustice,  since  it  conforms  to  the  nature 
of  the  case  as  it  would  equitably  exist 
without  law :  which  nature  of  the  cafe 
is  well  known  to  every  man  who  expends 
his  labour  on  the  acquisition  of  rights  of 
this  description. 

From  the  tirst  of  these  positions  it  fol- 
lows that  all  expense,  more  than  is  abso- 
lutely necessary  for  the  describing  and 
registering  the  invention,  is  not  only  a 
measure  of  impolicy,  but  a  violation  of 
right: — 1st.  To  those  who,  notwithstand- 
ing the  expense,  obtain  the  protection  of 
the  law ; — 2dly,  and  principally,  to  the 
multitudes,  who,  by  that  expense,  are 
prevented  from  establishing  their  rights. 

To  carry  the  second  into  effect,  widely- 
extended  publication  is  necessary  pre- 
vious to  the  legal  establishment  of  the 
right:  if  it  be  found  needful  to  make 
that  publication  in  some  authoritative 
form,  it  should  be  done  partly  at  the  ex- 
pense oi  the  public,  since  it  is  in  accom- 
plishment of  a  legitimate  object  of  go- 
vernment, and  partly  at  the  expense  of  the 
individual,  since  it  is  for  his  particular 
advantage.  The  most  extensive  and 
elaborate  publication  might  certainly  be 
effected  for  much  less  money  than  is  now 
spent  in  extravagant  fees  and  useless 
forms. 


The  revealing  of  the  invention  imthouf[ 
declaring  the  intention  to  maintain  the 
right,  is  certainly  an  invalidation  of  the 
right :  for  the  knowledge  of  the  inven- 
tion is  thus  voluntarily  given  away,  and 
no  law  can  interfere.  But  the  publishing 
or  revealing  the  invention,  accompanied 
loith  a  declaration  of  the  right  and  of 
the  intention  of  maintaining  it9  promotes 
the  object  of  the  law,  and  ought  to  be 
protected  and  encouraged. 

On  the  above  principles,  if  the  right 
to  a  patent  remain  entire,  it  is  a  proper 
object  of  sale  or  other  voluntary  transfer- 
ence. 

To  determine  the  proper  duration  of  a 
patent  is  difficult.  Inventions  involving 
the  discovery  of  natural  principles,  or  ac- 
complishing purposes  not  before  accom- 
plished, seem  in  justice  to  require  the 
longest  term ; — those  consisting  of  new 
applications  of  known  natural  principles, 
or  accomplishing  old  purposes  by  im- 
proved methods,  appear  to  be  the  next 
class: — the  shortest  period  may  be  al- 
lotted to  new  arrangements,  new  pat- 
terns, &c.  &c.  Whether  a  classification 
of  this  or  of  any  other  kind  would  be 
practicable,  and  if  so,  whether  it  would 
facilitate  the  solution  of  the  question, 
must  be  left  for  future  inquiry. 

You  will  perceive,  sir,  that  my  object 
has  been  to  furnish  merely  such  a  sketch 
of  the  application  of  the  principles  I  set 
out  with  to  the  Subject  of  patents,  as  may 
serve  those  of  your  readers  who  are  in* 
terested,  for  materials  for  further  thought. 
I  perceive  that  both  in  text  and  note  I 
have  expressed  myself  too  dogmatically  i 
I  trust  this  has  arisen  merely  from  a  wish 
to  avoid  interrupting  the  argument  by 
expressions  of  qualification  or  deference. 
If  it  be  the  first  duty  of  a  public  writer 
to  seek  the  truth  diligently  and  expound 
it  carefully  himself,  it  is  not  less  irape* 
ratively  his  second  to  remember  that 
others  who  differ  from  him  may  know  as  ' 
much,  and  love  the  truth  as  well  as  he— 
I  hope  to  forget  neither, 
lam,  Sir, 
Very  respectfully  yours, 

J.  Chapman*     \ 

July  2T,  1835.  '' "  ' 


VIS   INERTIJ2— IS   WHAT? 
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Sir, — Your  correspondent,  X.  Y<  Z.,  i»y 
his  article  headed,  "  The  UndftUutojp? 
Railway  System— the  True   Q,ae«ti<ai,^ 
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asks  whether  "  locomotive  power  has  any 
other  power  to  overcome  than  that  of 
friction  when  a  heavy  body  is  in  mo- 
tion ?"  He  answers  his  own  question  by 
saying,  "  I  believe,  myself,  it  has  the 
vis  inertia  constantly  to  oppose,  although 
apparently  the  body  may  be  in  a  state  of 
uniform  motion,"  &c. 

X.  Y.  Z.  (a  profound  algebraist,  I 
ween)  no  doubt  imagines  that  he  has 
made  a  very  important  discovery  in  the 
application  of  this  force,  'yclept  vis  in- 
ertia, or  the  force  of  inactivity  ;  but,  to 
the  best  of  my  belief,  he  has  only  found 
out  a  u  mare's-nest."  Before  offering 
any  other  opinion  of  my  own  on  this  sub- 
ject, however,  I  beg  leave  to  give  a  few 
quotations  from  the  writings  of  a  gentle- 
man, whose  extensive  knowledge  in  every 
branch  of  mathematical  and  physical 
science  is  well  known,  namely,  the  late 
Professor  Robinson,  of  the  University  of 
Edinburgh,  in  speaking  of  inertia,  vol.  i. 
p.  96,  of  his  "  Mechanical  Philosophy," 
he  says: — 

, "  The  word  inertia,  which  had  been  em- 
ployed by  Kepler  and  Newton  to  express  the 
indifference  of  matter  as  to  motion  or  rest,  or 
its  tendency  to  retain  its  present  state,  has 
got  other  notions  (farcical  ones  they  are,  too) 
annexed  to  it  by  subsequent  writers,  and  has 
been  called  a  force — vis  inertia." 

Mr.  Rutberfurth,  in  his  "  Lectures  on 
Natural  Philosophy,"  which  were  read  in 
the  University  of  Cambridge  with  great 
applause  (this  was  before  the  march  of 
intellect  had  taken  proper  root),  is  at 
great  pains  to  show  that  matter  is  not 
merely  indifferent,  but  resists  every 
change  of  motion  by  exerting  what  he  calls 
the  force  of  inactivity  /  (something  ex- 
actly of  the  same  nature  to  the  force  that 
a  dead  horse  exerts),  by  which  it  pre- 
serves its  condition  unchanged.  "  But 
surely/'  continues  Professor  Robinson, 
"-.this  is  as  incougruous  as  to  speak  of  a 
square  circle,"  &c.  No  doubt  this  over- 
wise  Cambridge  Professor  wished  to  at- 
tach a  degree  of  importance  to  inertia 
which  neither  Kepler  nor  Newton  ever 
dreamed  of.  Your  correspondents,  Kin- 
claven  and  Mr.  Mackinnon,  seem  to  think 
that  tire  word  inertia,  as  far  as  regards  its 
meaning  in  physical  science,  might,  with- 
out any  great  injury,  be  placed  in  sche- 
dule A.  It  is  certainly  much  to  be  re- 
giettei  that,  so  many  writers  on  applicate 
science  should  have  obscured  the  subject 
by  tfee  infusion  of  so  much  scholastic  and 


me taphysical  gibberish .  Pro fessor  Robin- 
ton  adds : — 

"  The  terms  are  the  worse  by  having  some 
meaning,  for  this  has  frequently  misled  us* 
into  false  notions  of  the  manner  of  acting." 

"  These  doubts  and  difficulties  in  the 
study  have  all  arisen  from  the  introduction  of 
the  notion  of  resistance,  or  force  everted  by 
matter  in  order  to  remain  as  it  is." 

"It  would  hare  been  infinitely  better  to 
have  employed  the  term  re-action,  for  this  is 
the  expression  of  the  very  fact,"  &c. 

But  although  we  were  to  allow  the  ex- 
istence of  this  droll  force  of  inactivity % 
or  inaction,  in  unauimated  matter,  what 
then  ?  Cannot  all  the  opposing  forces  to 
locomotion  be  measured  in  terms,  of 
weight,  or  in  terms  of  gravity?  £(owJ 
this  is  to  be  done  has  bejen  shown,  over 
and  over  again,  by  your  scientific  corre- 
spondents, Kiuclaven,  Mr.  Whitehead, 
Mr.  Herapath,  &c.  So  that  if  there 
actually  should  exist  such  a  force  as  that 
of  inactivity,  its  effect  is  included  in  the 
general  term  (not  forgetting  the  resist- 
ance of  the  air),  namely,  the  function  of 
all  the  moving  parts;  and  all  this  must 
be  determined  by  actual  experiment. 

X.  Y.  Z.  also  asks  the  question,  "  Are 
not  the  opposing  forces  equal  when  a 
train  of  carriages  is  moving  at  the  rate  of 
30  miles  per  hour,"  &c.  This  question, 
although  it  does  not  display  much  of  the 
force  of  perfect  wisdom,  is  particularly 
addressed  to  your  able  correspondent, 
Mentor;  I  shall,  therefore,  say  nothing  in 
answer  to  it. 

In  conclusion,  Mr.  Editor,  although  I 
have  no  faith  in  the  force,  vis  inertia,  as 
it  regards  inanimate  matter,  I  have  no 
objection  to  allow  its  full  force  with  re- 
spect to  animated  matter,  and  more  par- 
ticularly so  in  such  hot  weather  as  we 
have  lately  experienced ;  for  my  own 
part  I  am  willing  to  confess,  that  I  have 
been  so  completely  under  the  influence  of 
the  force  of  inactivity  for  this  month  past, 
that  though  sorely  provoked  to  animad- 
vert on  some  things  which  have  lately  ap- . 
peared  in  your  journal  from  the  pen  of  Mr, 
Herapath,  on  the  subject  of  railways,  I 
have  not  yet  been  able  to  muster  energy 
enough  for  the  task.  By-and-bye,  how* 
ever.     Meanwhile, 

I  am,  Sir,  yours,  &c. 

Iver  Maciver. 

P.  S.— I  beg  leave  to  thank  Kiuclaven 
for  the  correction  he  justly  made  in  my 
last  article.    The  only  recompense  I  pro* 
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mise  him  is,  that  if  he  should  ever  fall 
into  a  like  mistake,  1  shall  endeavour  to 
set  him  right.— I.  M. 

XHE   CLAIMS    OF   INVENTORS    TO    PUBLIC 
PROTECTION    AND  ENCOURAGEMENT. 

■  [We  are  indebted  to  our  esteemed  cor- 
respondent, Mr.  R.  W.  Dickenson,  of 
Ilfracombe,  for  enabling  us  to  rescue  from 
the  oblivious  obscurity  of  an  old  Ameri- 
can newspaper  the  following  admirable 
observations  on  the  encouragement  of  in- 
ventive genius.  How  striking  is  the  con- 
trast between  the  profound  and  enlight- 
ened views  here  developed,  and  the 
narrow  and  superficial  plans  of  patent 
law  reform  which  have  been  recently 
brought  forward  in  this  country !  And 
how  shrewd  and  far-sighted  the  writer's 
anticipations  of  the  new  discoveries  and 
inventions  which  would  in  later  times 
astonish  the  world!  Well  may  Mr. 
Dickenson  say  of  him,  that  he  must  have 
been  "  a  man  before  his  day."  Even  at 
the  present  day — nearly  half  a  century 
later — the  number  of  those  prepared  to 
embrace  his  views  is,  we  fear,  lamentably 
small.— Ed.  M.  M.] 

▲   SUGGESTION. 

(From  the  National  Gazette,  published  at  Phila- 
delphia, of  Dec.  15,  1792.) 

It  was  an  ancient  proverb,  "  that  he  that 
invented  means  whereby  he  could  cause  two 
spears  of  grass  or  corn  to  grow  where  but  one 
would  hitherto  grow,  deserved  more  from  his 
country  than  all  the  heroes  and  politicians  of 
the  age."  Why!  Because  it  is  on  the  pro- 
duce of  the  earth  that  we  subsist.  Should 
not  America  adopt  the  following  proverb,  viz. 
He  that  invents  improvements  on  any  art, 
whereby  one  man  can  do  as  much  as  two  men 
could  hitherto  do,  deserves  more  honour  and 
favour  from  his  country  than  any  two  heroes 
or  politicians.  Why?  Because  it  is  to  the 
arts  that  we  are  indebted  for  all  the  conve- 
niences and  luxuries  of  life,  even  most  of  the 
useful  productions  of  the  earth.  Deprive  us 
of  the  arts,  and  we  immediately  relapse  into 
a  savage  state.  To  the  arts  we  are  indebted, 
for  our  fine  farms  and  plentiful  harvests- 
fine  ships  and  extensive  commerce — fine  ap- 
parel and  easy  carriages — fine,  convenient, 
and  comfortable  houses,  and  great  and  po- 
pulous cities.  Should  not  a  wise  nation 
nurse  and  cultivate  them  by  granting  them 
all  possible  aid  and  encouragement,  seeing 
that  without  them  nine* tenths  of  us  would 
inevitably  perish  for  want  of  the  necessaries 
of  life,  and  the  remainder  be  in  a  worse 
Mutation  than  the  untutored  savage  of  the 


woods  ?    As  the  precious  metals  and  stones 
are  hid  in  the  bowels  of  the  earth,  and  are 
with  much   difficulty,  labour,  and  expense, 
brought  forth  and  polished  and  refined  for 
use — so  hath  nature  hid  the  useful  arts,  that  . 
it  is  only  him  that  searcheth  and  diggeth 
with  diligence  and  unwearied  perseverance, 
that  shall  find    them.      Therefore,  who    is 
more  worthy  of  being  honoured  and  esteemed 
by  his  country,  than  he  who  searcheth  out 
their  secret  hiding  places    in    nature,  and 
bringeth  them  forth  to  the  aid  and  assistance 
of  man.     To  whom  are  we  indebted  for  this 
great  service?    To  the  great  and  noble  of 
the  earth  1    No !     Those  things  are  mostly 
revealed  to  the  humble,  diffident,  and  mo- 
dest ;  and  they  have  mostly  been  of  but  low 
circumstances  that  have  ever  invented  any 
thing    useful,  because  they  are    men   who 
prefer  knowledge  to  riches — and  hence  their 
greatest  difficulty  is,  after  they  have  invented 
an  improvement  to  bring  it  forth  into  prac- 
tice.   Therefore,  it  is  the  interest  of  a  nation 
not  only  to  secure  to  the  inventor  (for  a 
limited  term)  the  exclusive  right  to  his  in- 
vention after  he  has  brought  it  into  use,  but 
to  assist  him  in  bringing  it  into  practice,  if  As 
cannot  do  it  himself;  because  what  is  it  to 
a  nation  if  a  mine  of  gold  be  discovered,  if 
it  never   be  opened?    The  discoverer  de- 
clareth  that  he  hath  found  a  mine  of  gold — 
but  no  one  will  believe  him,  so  far  as  to  as- 
sist him  to  open  it,  till  they  see  and  feel  the 
pure  metal.     If  he  goes  to  work  alone,  and 
neglects  to  provide  food  and  raiment  for  his 
family,  will  they  not  starve  with  hunger  and 
cold  before  he  can  attain  his  end,  by  the 
tedious   and    expensive    process :    when  be 
findeth  want  pinching  him,  he  is  forced  to 
give  out  his  pursuit,  and  is  laughed  at,  and 
all  men  agree  there  is  no  mine  there,  and  no 
one  will  attempt  it  again  for  a  century.  How 
often,  hath  this  been  the  easel    I  am  of 
opinion  that  no  nation  hath  yet  hit  on  the 
most  effectual  means  of  promoting  the  pro- 
gress of  the  useful  arts.    They  have  said  to 
the  inventor— Produce  us  the  pure  gold  from 
the  mine,  and  we  will  secure  you  the  right 
of  getting  all  you  can  for  fourteen  years. 
Whereas,  they  should  have  said— Show  us 
the  place  where  the  gold  is,  and  convince  us 
by  good  reasons  that  it  is  probably  there,  and 
we  will  all  come  and  help  you  a  day  to  dig  it 
out,  and  you  shall  then  have  all  you  can  get 
for  fourteen  years  ;  you  must,  however,  pay  us 
for  our  labour.    But  tf  you  and  we  should 
alike  be  mistaken,  it  will  be  no  great  loss  to 
us— pay  us  when  you  can.    If  our  Congress 
should  adopt  a  patent  system  on  such  princi- 
ples, I  dare  venture  to  say,  that  the  useful 
arts  in  this  country  would  flourish  with  a 
growth  unknown  in  the  history  of  nation)* 
And  as  wealth  and  power  is  the  ottspring  of 
art,  we  should  in  time  be  able  to  dictate  to 
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the  world.     Suppose,  for  instance,  that  a 
•urn  only  equal  to  one-fourth  part  of  the  sav- 
ings by  one  improvement,  that  is  already 
brought  forward  (the  inventor  having  luckily 
been  able  to  reduce  it  to  practice),  viz.  Mr. 
Oliver  Evans's  improvement  on  the  art  of 
manufacturing  wheat   into   flour.     I    have 
read  a  pamphlet  written  on  the  justice,  policy, 
and  utility  of  establishing  an  effectual  patent 
system   for  promoting  useful  arts;  and  al- 
though I  do  not  agree  with  the  author  exactly, 
I  find  he   hath   made  it  appear  that  Mr. 
Evans's  improvement  may  in  time  save  the 
labour  of  4,000  men  in  this  country,  which, 
calculated  at  200  dollars  each,  is  800,000 
dollars  per  annum ;  but  to  speak  altogether 
within  bounds,  he  says  it  will  save  the  labour 
of  1,000  men,  which,  at  100  dollars  each, 
makes    100,000   dollars   per    annum;  one- 
fourth  part  of  which  would  be  sufficient  for 
a  loan  to  be  established  for  promoting  useful 
arts.      I    conceive    the  whole  Continent  of 
America  cannot  produce  25  real  inventive 
geniuses,  or  as  many  as  could  come  forward 
with  25  inventions  annually,  sufficiently  pro- 
bable of  utility  and  success  to  merit  the  as- 
sistance of  a  loan ;   and    I    conceive    that 
1,000  dollars  would  be  sufficient  for  experi- 
ments on  most  inventions;  and  as  all  that 
were  successful  could  pay  back  the  money, 
and,  perhaps,  many  of  those  that  were  un- 
successful; therefore  it  might  be  expected 
that  such  an  institution  would  be  but  a  very 
small  expense  to  the  public,   and  of  great 
utility. 

I  cannot  refrain  from  hoping  that  some 
such  measure  will  be  adopted,  because  I  know 
of  several  useful  discoveries  that  now  lay 
dormant  for  want  of  such  assistance,  and  are 
in  danger  of  being  buried  with  the  inventors. 
But  if  the  assistance  be  granted,  1  shall  hope 
to  live  to  see  the  day,  when  our  harvests  will  be 
reaped  and  thrashed  by  machines  ;  our  rooms 
in  cities  warmed  with  half  the  present  expense 
of  fuel ;  and  the  power  of  elastic  steam  ap- 
plied to  move  saws  and  planing  machines, 
whereby  much  of  the  laborious  parts  of  the 
work  of  carpenters  in  building  houses  will  be 
done  by  that  power,  and,  perhaps,  even  applied 
to  the  propelling  of  land- carriages  with  heavy 
burthens.  I  know  persons  that  propose  all 
these  inventions  (and  not  without  great  pro- 
bability of  success),  as  that  great  power  of 
steam  "may  be  applied  to  many  things  to 
which  it  has  not  yet  been  applied. 

Why  would  we  expect  an  inventor  to  make 
improvements  at  an  expense,  perhaps,  equal 
to  all  be  is  worth,  when  he  is  to  enjoy  it 
only  fourteen  years  ?  What  tenant  will  im- 
prove a  farm  at  his  own  expense,  when  he  is 
only  to  possess  it  that  time  ?  If  the  public 
is  to  be  the  proprietor  at  the  end  of  the  afore- 
said patent  term,  why  not  pay  the  expense  of 
the  experiments  1    The  v&y  hopes  or  expec- 


tation of  a  Patent  will  cause  the  inventor  to 
keep  his  discovery  a  profound  secret  (if  he  is 
not  able  at  present  to  reduce  it  to  practice, 
and  take  out  a  Patent),  until  he  or  his  chil- 
dren shall  be  able  to  reduce  it  to  practice 
and  pay  the  Patent  fees :  and  herein  appears 
the  ill  effects  of  that  ungenerous  policy  of 
taxing  genius  by  taking  large  Patent  fees. 
I  believe  a  great  majority  of  the  people  are 
in  favour  of  Patents,  especially  amongst  the 
ruling  part,  as  hath  appeared  in  several  in- 
stances ;  it  is  only  a  few  ungenerous,  and, 
consequently,  unpopular  characters  that  are 
opposed  thereto.  But  it  appears  that  con- 
gress hath  hitherto  considered  the  Patent 
Law  as  an  unimportant  object,  not  worthy 
the  attention  that  other  more  important  ob- 
jects demand.  When  we  consider,  however, 
that  the  wealth,  power,  and  happiness  of  a 
nation  is  always  in  proportion  to  the  perfec- 
tion of  the  arts  in  that  nation,  and  that  the 
perfection  of  the  arts  is  always  in  proportion 
to  the  encouragement  they  meet  with,  surely 
it  is  evident  jthat  there  never  was,  nor  can 
appear  a  more  important  object  before  Con- 
gress. 

Artist. 
Philadelphia,  December,  1792. 
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The  Sheffield  and  Rotherham  Railway.— k  Com* 
m  it  tee  e>f  the  House  of  Commons,  after  a  patient 
and  protracted  investigation,  came  to  a  vote  on  the 
merits  of  this  Bill,  and  decided  by  a  large  majority 
that  it  would  be  beneficial,  The  opposition  of  the 
Dnke  of  Norfolk,  however,  has  been  successful  in 
defeating  it  in  the  Heuse  of  Lords.  When  the 
Lords'  Committee  was  about  to  divide,  the  friends 
of  the  Bill  were  qnite  sanguine  as  to  its  success. 
There  were  ten  Peers  present,  and  it  was  expected 
that  the  number  for  and  against  it  would  be  equal, 
and  that  Lord  Harewood,  the  Chairman,  would 
ive  his  casting  vote  in  its  favour.  Unfortunately, 
owever,  jost  before  the  division,  two  other  Peers 
opposed  to  the  Bill  entered  the  Committee-room, 
and  the  preamble  of  the  Bill  was  negatived,  the 
numbers  being  seven  against  and  five  for. — The 
Sheffield  Independent. 


b< 


Extraordinary  Upheaving  of  Masses  o/RocJi.— 
A  few  days  ago  a  remarkable  phenomenon  oc- 
curred at  the  quarry  of  Dr.  Hughes,  in  Toxlettu 
f>ark.  Whilst  the  workmen  were  engaged  in  tbeix 
abours,  they  observed  a  mass  of  rock  with  a 
quantity  of  superincumbent  earth  upon  it,  which 
would  weigh  at  least  100  tons,  suddenly  to  heave 
and  rise  six  Inches;  after  which  it  immediately  set- 
tled into  its  proper  position,  cracking  the  rock  in 
various  places,  and  leaving  other  marks  of  the  con. 
vu  Ision.— Liverpool  Mercury.  The  pieced  in  sr  state- 
ment  will  probably  appear  incredible  to  many  of  our 
readers ;  but  it  is  an  undoubted  fact,  that  a  few 
years  ago  an  immense  mass  of  rock  in  the  tunnel 
of  the  Leeds  and  Liverpool  Canal  rose  several 
inches  and  stopped  the  navigation  of  the  canal 
until  it  was  cut  down  to  the  former  leveL— • Man* 
cheater  Guardian, 

The  Gurney  Job.—(Vrom  the  Glasgow  Chremt* 
cle.y—We  trust  that  such  a  job  as  this  will  not  be 
entertained  by  a  reformed  House  of  Commons. 
Mr.  Gurney,  our  readers  will  recolleet,  brought 
down  one  of  his  carriages  to  Glasgow,  but  instead 
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of  running  it  from  London  through  some  of  the 

Sreat  English  town*,  which  he  should  have  done 
a  1  the  invention  been  practicable,  he  brought  It 
In  a  smack  to  Leith;  and  when  he  tried  to  bring  it 
by  the  common  road  from  Edinburgh  to  Glasgow, 
he  required  the  use  of  horses  to  drag  it  up  several 
parts  of  the  road  which  could  not  be  called  very 
•teep.  When  he  did  reach  Glasgow  by  snch  aid, 
he  exhibited  his  carriage  in  the  Barrack-square, 
which  was  about  the  same  in  respect  of  showing 
what  it  eould  do  on  a  common  road,  as  if  he  had 
run  it  on  his  dining-room  floor.  Besides,  when  he 
was  asked  to  run  It  on  the  walks  in  the  Green , 
which  were  nearly  as  smooth  as  a  bowling-^reen, 
he  declined  to  do  so,  on  the  pretext  that  it  might 
excite  a  riot;  although  he  was  assured  by  Captain 
Grahame,  then  the  Superintendent  of  Police,  that 
no  such  fears  needed  to  be  entertained. 

Steam  Conveyance  to  the  Lakes. — A  new  steam  - 
vessel  called  the  Windermere,  belonging  to  James 
Winder,  Esq.,  of  Liverpool,  with  a  ne-.v  pair  of 
engines,  upon  Mr.  Hall's  patent  principle*,  made 
by  Messrs.  Fawcett  mid  Preston,  has  commenced 
running  daisy  between  Liverpool  ami  UJverstone. 
The  engines  are  stated  in  the  Li  vet  pool  papers  to 
have  worked  in  the  most  satisfactory  manner.  Al- 
though intended  to  make  only  28  strokes,  they 
made  from  32  to  34  strokes  per  minute. 

The  Publisher  of  the  Mechanic*'  Magazine  has 
received  a  letter  from  the  Solicitor  to  Messrs.  New- 
ton and  Berry,  of  Chancery-lane,  in  which  he 
states,  that  the  passage  in  th  >  article  on  L-'rd 
Brougham's  Patent  Law  Amendment  Bill,  inserted 
in  this  journal  of  the  25(h  ult.,  which  speaks  of 
individuals  •«  quitting  their  proper  occupations  of 
trunk-making,  globe-making,  and  the  like,"  for 
"  the  business  of  preparing fpeciflcations," is ''con- 
sidered "  to  be  directed  against  his  clients,  who 
are,  he  say*,  '«  the  only  persons  in  this  country 
who  carrying  on  the  business  of  preparing  speci- 
fications, nave  ever  been  engaged  in  the  occupation 
of  «*  globe-making."  The  Publisher  now  request 
that  we  will  express  his  regret  that  he  should  have 
published  any  thing  admitting  of  such  a  construction, 
and  to  state  that  on  inquiry  he  is  informed,  Messrs. 
Newton  and  Berry  have  for  many  year?  carried  on 
the  business  of  agents  for  soliciting  Patents  and  of 
preparing  Specifications  connected  therewith,  with 
great  credit  to  themselves  and  benefit  to  their  em- 
ployers. The  Editor,  who  is  the  author  of  the 
article  complained  of,  begs  to  add  for  himself,  that 
he,  too,  regrets  much  that  a  firm  ef  such  good 
credit  and  approved  ability,  as  that  of  Messrs.  New- 
ton and  Berry  is  thus  certified  to  be,  should  have 
been  "considered''  by  anyone  as  touched  by  his 
remarks.  He  must  distinctly  disclaim  having  al- 
luded, in  his  *'  globe-making"  count,  to  that  or 
any  other  existing  firm ;  and  but  for  the  obvious* 
danger  or  being  more  explicit,  he  could  easily  show 
that  it  Is  a  great  mistake  to  suppose,  that  there 
is  nobody  else  to  whom  his  remarks  can  apply. 

Horse  Collart.— Si r,:  May  it  not  be  possible  to 
avoid  the  present  difficulty  of  fitting  a  collar  to  the 
shoulder  of  a  horse  and  the  serious  injury  to  the 
animal,  consequent  upon  a  bad  fit  by  the  adoption 
of  an  elastic  medium,  such  as  water  or  compressed 
air,  which,  if  properly  made,  will  be  not  only  softer 
as  a  padding,  but  will  produce  the  desideratum  of 
an  equal  pressure  upon  all  pat  ts  of  the  shoulder. 
Not  being  at  present  so  situated  as  to  be  able  to 
give  my  attention  to  the  manufacture  of  one  as  an 
experiment,  I  can  only  direct  this  to  the  eyes  of 
any  among  your  numerous  readers,  who  possess 
the  opportunity  as  well  as  Inclination  of  putting 
this  matter  to  the  teat,  mereiy  requesting,  in  return 
for  this  hint,  that  he  will  favour  me  with  the  result . 
of  his  operations.  I  remain,  Sir,  your  most  obe- 
dient servant,  W.  M.  P.  46,  Lower  Belgrave- 
place,  Pimlico. 

Railway  Lochs.— (St*  Mecb.  Mag.,  present  vol., 
p.  202.)    I  remember  remarking  in    the  Chester 
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Courant,  March,  1827,  on  tbe  advantages  that  1 
conceived  would  result  from  the  application  of  a 
proportionate  screw,  or  lever-lift,  to  raise  and 
lower  carriages  on  branch  railways;  and  la  De- 
cember, 1830,  in  the  Liverpool  Mercury,  in  allod- 
ing  to  tbe  long  inclines  on  tbe  Liverpool  and  Man*- 
Chester  Railway,  I  suggested,  that  whenever* there  ' 
was  an  incline  of  several  miles,  it  would  be  a 
material  relief  to  have  occasional  portions  of  hori- 
zontal plane,  to  enable  the  engine  to  reernit  it* 
power  and  speed  ;  and  also  that,  where  the  summit 
level  could  not  be  gained  desirably  soon,  a  lever- 
lift,  acting  on  a  platform,  might  raise  the  engine, 
&c.  several  feet.  It  seems  to  me  that  the  Lock  prin- 
ciple, a*  also  Mr.  Badnall's  Undulating  principle, 
may  be  followed  out  to  great  advantage  generally  ; 
but,  at  all  events,  there  can  scarcely  be  a  doubt  of 
their  being  well  adapted  to  branch  lines  to  Town- 
ships, 4c.— Thomas  Lunt.  Chester.  July  18. 
1835.  '        * 

We  are  told  that  the  same  legal  gentleman 
whom  we  had  to  take  to  task  last  week  for  a  very 
contemptible  misrepresentation  of  one  part  of  our 
conduct,  in  regard  to  the  Patent  Law  Amendment 
Bi;I,  has  been  going  about  telling  every  body  he 
can  get  to  listen  to  him,  that  our  opposition  to  the 
Bill  originates  from  personal  pique  towards  Lord 
Brougham.  He  knows  well  that  there  is  just  as 
little  foundation  for  this  as  for  his  former  charge 
against  us.  To  the  Bill  of  1833,  with  which  Lord 
Brougham  had  nothing  whatever  to  do,  we  were 
quite  as  much  opposed  as  to  that  of  1835,  of  which 
his  Lordship  is  the  reputed  author;  and  for  the 
same  reasons  nearly,  as  any  person  who  may  choose 
to  be  at  the  trouble  of  referring  to  what  we  said  in 
1833,  on  the  subject,  can  satisfy  himself.  There 
nie  two  articles  in  our  present  Number  on  the  prin- 
ciples which  ought  to  regulate  any  reform  in  the 
Patent  Laws,'  to  which  we  beg  to  invite  the  parti- 
cular attention  of  our  readers. 

"Why  not  petition  against  Lord  Brougham's 
Bill  r "  To  this  question,  which  has  been  pot  to  us 
by  several  correspondents,  our  answer  is — it  is  not 
worth  while.  We  do  not  think  the  Bill  will  past 
this  Session ;  and  if  it  does,  it  will,  by  making  bad 
worse,  only  help  to  accelerate  that  thorough  reform 
in  the  system  which  is  so  urgently  required. 

Can  "  John  Snug ''  satisfy  us  In  any  way  of  the 
authenticity  of  the  extract  with  which  bis  letter 
concludes  ?    , 

.  Communications  received  from  Mr.  Bajley— D.  ft, 
-M.  al  Aloonghle-Mr.  Clark-B.  V.-Lieutenant 
Wall— Mr.  Alison— Amicus— An  American. 

Errata  in  the  description  of  Dagleish's 
Rails  and  1'edestals,  No.  620:  — 

P.  226.  Fig.  3  is  turned  upside  down— the  base 
ef  the  pedestal  is  shown  undermost  instead  of 
being  uppermost. 

P.  228,  column  2,  line  20  from  the  bottom,  for 
"  tight »'  read  «•  light." 

P.  229,  column  2,  line  23,  for  "rails  "  read 
"  nails." 

ft3"  Patents  taken  out  with  economy  and  d#w 
spatch  ;  Specifications  prepared  or  revised;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants! 
on  the  shortest  notice.  7- 
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DARINGS  TURNING-LATHE. 


DESCRIPTION  OP  A  8IMPLE  AND  ECONO- 
MICAL TURNING-LATHE,  WITH  NOTICE 
ON  TIN  CRUCIBLES.  BY  MR.  O.  DA- 
KIN,  OF   DEREHAM,  NORFOLK. 

"  Sir, — I  have  sent  you  a  plan  (fig.  1), 
elevation  (fig.  2),  and  section  (fig.  3),  of 
a  turning- lathe,  which  I  have  lately 
finished,  and  which  will  possess  the  fol. 
lowing  advantages  over  those  of  the  com- 
mon construction.  It  is  lower,  stronger, 
simpler,  more  easily  constructed,  will 
work  as  true,  and  yet  will  come  cheaper. 
The  stand,  two  triangular  rails,  three 
puppets  or  jacks,  and  the  open  hole  for 
the  mandril,  were  all  cast  in  one  piece 
without  a  core;  and  hence  the  greater 
cheapness.  The  moveable  puppet,  and 
also  its  moveable  centre  (shown  separately 
in  fig.  4),  are  fixed  for  light  work  with 
one  turn  of  a  screw.  For  heavy  work  an 
additional  screw  fixes  them  almost  im- 
.  moveably  both  to  stand  and  rails.  The 
rest  is  fixed  for  light  work  by  applying 
one  finger  and  thumb  to  a  horizontal  fly- 
wheel ;  and  for  heavy  work  by  a  similar 
application  to  each  side  of  the  wheel. 
There  is  thus  no  time  lest  in  looking  for 
a  wrench  or  a  tool  to  turn  the  screw  with, 
as  the  fly-wheel  is  always  ready  for  use, 
yet  never  in  the  way.  The  wheel,  pul- 
ley, collar  for  the  mandril,  chucks,  &c, 
were  cast  of  an  alloy  of  zinc  and  pewter; 
and  when  so  made,  are  as  cheap  as  when 
of  cast-iron,  and  yet  work  easier  than 
brass.  The  wheel  is  inclined'  a  few  de« 
grees  to  the  ri^ht,  and  also  a  few  degrees 
in  the  same  direction  from  the  perpen- 
dicular, by  which  means  the  centre  of 
gravity  is  thrown  within  the  base,  and 
the  catgut  does  not  rub  even  against  its 
knot,  and  will,  consequently,  last  a  great 
deal  longer  than  usual.  It.  is  also  much 
more  convenient  to  turn  in  this  way,  espe- 
cially when  turning  any  thing  long,  for 
although  the  board  is  only  14$  inches 
long,  and  the  centres  2  inches  high,  it 
will  turn  any  thing  at  the  end  of  the 
mandril  nearly  8  inches  diameter,  or  a 
cylinder  10  inches  long.  The  support  for 
the  wheel  is  made  short,  so  that  the  lathe 
goes  nearly  to  the  bottom  of  the  board  ; 
and  by  sliding  the  hand  to  about  two 
inches  from  the  axis,  it  may  be  used  with 
the  foot  by  tying  a  line  to  the  handle :  this, 
however,  would  only  be  worth  while  for 
light  wood- work. 

In  the  section  (fig.  3),  A  is  the  dove- 
tail; B,  the  rest-bolt;  CO,  the  rail;  D, 


so  uare-piece ;  FF,  fly-wheel.  In  the 
plan  (fig.  1),  SS  is  a  tightening  slide. 

The  collar  for  the  mandril  was  cast  in 
its  proper  place  with  a  strong  shank  and 
over  a  bent  pin.  The  fly-wheel  was  made 
of  iron  wire,  hard  soldered  up,  but  the 
screw  is  brass,  bedded  up  with  soft  solder. 
The  brass  screws  for  the  centres  were  cast 
in  a  common  fire,  in  common  sheet  tin 
crucibles. 

I  find  that  these  tin  crucibles  answer 
admirably,  and  should  think  they  must 
prove  a  valuable  acquisition,  both  to  the 
laboratory  and  the  workshop,  as  they  will 
be  found  to  possess  the  following  advan- 
tages:— They  will  come  much  cheaper  ; 
they  are  not  liable  to  crack;  they  are 
made  of  the  refuse  of  an  article  of  home 
production;  they  can  be  made  in  all 
places  and  of  any  shape;  being  good 
conductors  of  heat  and  very  thin,  they 
bring  the  substance  to  be  melted  in  closer 
contact  with  the  fuel,  and  will,  conse- 
quently, act  in  a  shorter  time,  or  with  a 
less  degree  of  heat,  than  any  crucibles 
made  of  clay  or  black-lead ;  they  will 
also  last  as  long  when  luted  with  lime 
and  borax.  1  have  used  a  pair  of  cylin- 
drical ones  (which  are  double  seamed  up, 
the  different  sizes  fitting  close  into  each 
other,  and  forming  covered  crucibles 
which  may  be  used  without  sand,)  for 
making  different  sorts  of  charcoal  in,  for 
engraving,  &c,  for  which  they  are  well 
adapted,  as  it  takes  a  large  crucible  of 
the  common  shape  to  make  but  a  small 
cylinder  Of  charcoal.  I  have  used  mine 
above  twelve  times,  an  hour  each  time, 
and  without  any  lute,  and  they  are  not 
worn  out  yet.  When  hard  soldered  up 
they  are  very  useful  substitutes  for  ladles 
for  melting  the  fusible  metals  and  resin- 
ous substances.  They  may  be  also  made 
perfectly  air-tight,  so  as  to  stand  the 
pressure,  of  several  atmospheres  at  a  red 
or  even  a  much  higher  heat,  and  might 
therefore  be  useful  in  the  investigations 
now  going  on  at  the  laboratory  of  the 
Geological  Society,  respecting  the  forma- 
tion of  artificial  minerals,  and  the  effects 
of  heat  and  pressure  on  rocks.  In  the 
formation  of  copal  and  amber  varnishes 
in  the  large  way,  they  might  likewise  be 
very  serviceable,  as  I  have  lately  succeed- 
ed in  dissolving  them,  both  in  spirits  of 
wine  and  turpentine, by  the  same  means, 
under  a  pressure  of  about  twenty  atmo- 
spheres.   The  liquid  amber  when  dropped 
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Fig.  1. 


on  a  piece  of  glass,  flows  into  a  trans- 
parent 6heet,  and  would,  no  doubt,  form 
an  elegant  varnish  for  electrical  purposes, 
or  for  joining  pieces  together. 

The  centre  is  the  whole  length  of  the 
lathe;  all  its  motions  are  quickly  and 
easily  made,  yet  there  was  very  little  filing 
required,  and  for  rough  work  it  might 
even  be  left  from  the  casting,  as  all  its 
parts  stand  upon  a  triangular  bearing. 

The  wheel  adjusts  itself  to  the  small 
pulley,  by  turning  its  bolt  at  right  angles, 
so  as  to  hold  by  a  smaller  shoulder. 
I  am,  Sir, 
Your  obedient  servant, 

G.  Dakin. 

Dereham,  Norfolk,  Jauuary  30,  1835. 

Extract  from  a  subsequent  Letter  of 
Mr.  Dakin's,  of  date  the  26th  February, 
1835. — u  I  have  lately  seen  the  tin  cruci- 
ble tried  in  the  large  way  for  melting  (I 
suppose)  about  half  a  hundred  weight  of 


brass.  It  was  luted  with  lime  and  borax, 
and  the  workmen  judged  from  the  ap- 
pearance of  it,  that  crucibles  of  this  kind 
would  last  longer  and  come  cheaper  than 
the  black-lead  ones — I  am  not  sure,  how- 
ever, that  lime  is  the  best  lute  that  could 
be  applied.  Perhaps  three  parts  of  some 
of  the  common  magnesian  limestones  or 
dolomites  with  one  of  sand,  would  answer 
better.  Let  me  here  notice  another  ad- 
vantage attending  the  use  of  tin  crucibles; 
the  bottoms  of  the  black-lead  ones  have 
been  known  to  break  off  in  carrying  them 
to  the  flasks,  which  is  very  dangerous  to 
the  workmen ;  but  this  could  scarcely 
happen  with  a  tin  one.  I  make  no  doubt 
they  will  be  found  useful  for  many  pur- 
poses that  I  did  not  at  first  anticipate, 
especially  in  subjecting  substances  to  high 
heats  and  the  pressure  of  their  own  va- 
pour." 


RAILROAD   BARS. 


Sir,— I  have  not  hitherto  directed  par- 
ticular attention  to  railroads,  but  as  I 
read  Mr.  Daglish's  letter  of  the  26th  of 


May,  an  idea  occurred  to  me,  which  I 
am  "induced  to  offer,  through  your  co- 
lumns, to  the  consideration  of  those  con- 
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nected  with  great  undertakings  of  that 
kind.  I  will  put  my  idea  as  a  question: — 
Is  it  not  possible  to  produce  a  railroad 
with  uniform  elasticity,  or,  at  least,  so 
nearly  so  as  to  avoid  the  inconvenient 
and  injurious  jar  experienced  while  the 
wheels  ol  a  carriage  are  passing  over  the 
pedestals  and  joints? 

To  effect  this,  I  propose  that  the  ends 
where  the  different  portions  of  the  rails 
meet  should  have  corresponding  notches 
to  admit  keys,  for  the  purpose  of  keeping 
all  fair  at  top.  These  keys  might  be  ex- 
tended to  the  rails  on  both  sides  of  the 
road,  to  keep  them  parallel  and  at  a  uni- 
form distance.  The  vertical  joints  where 
the  ends  of  rails  meet  to  be  open,  to  allow 
for  expansion ;  and  for  the  same  reason 
also,  the  vertical  joints  at  the  sides  of  the 
keys.  Horizontally  the  keys  to  be  as 
tight  as  possible  in  the  rails.  The  rails 
are  to  be  kept  in  their  vertical  position 
by  the  mortices  in  the  chairs,  and  to  be 
fastened  down  to  them  by  the  keys. 
Each  portion  of  the  rails  is  not  to  rest  on 
the  bottom  of  the  mortices  in  the  chairs, 
but  upon  a  transverse  bar  or  bars,  whose 
strength  and  bearing  are  to  be  precisely 
that  which  will  produce  the  same  degree 
of  elasticity  as  that  of  the  rails,  that  is,  if 
the  wheels  of  a  waggon  were  passing  im- 
mediately over  these  bars,  or  the  keys  in 
the  joints  of  the  rails,  there  would  be  no 
more  tendency  to  jar  than  if  they  were 
rolling  on  the  rails  in  the  midoJe  be- 
tween any  of  the  supports. 

This  idea  may  be  applied  to  a  great 
many,  or  all  the  variety  of  forms  for  the 
rails;  but  I  think  with  Mr.  Daglish, 
that  the  rails,  from  their  upper  to  their 
under  surface,  ought  to  be  as  little  as 
possible.  And,  indeed,  to  produce  steadi- 
ness in  motion,  the  centre  of  gravity  of  a 
train  of  carriages,  and  the  goods  they 
contain,  cannot  be  kept  too  low. 

I  am,  Sir, 
Your  obedient  servant, 

Joseph  Joplino. 

31,  Sorccrssl-strect,  July  11, 1835.     • 


THE    LONDON   AND   PARIS    AERONAUTICAL 
SCHEME. 

Sir, — As  you  have  thought  a  descrip- 
tion of  the  attempt  now  making  to  reduce 
balloons  to  some  degree  of  tractability 


worthy  a  place  iu  the  Mechanics'  Maga- 
zine, and  as  your  ingenious  correspond- 
ent, Mr.  Baddeley,  has  promised  to  treat 
at  large  upon  the  subject,  I  have  thought 
that  it  would  be  as  well  for  your  readers 
to  know  previously  what  our  Gallic  neigh- 
bours have  done  and  said  upon  the  sub-  . 
ject;  so  that  knowing  what  has  been 
hitherto  accomplished,  any  remarks  eli- 
cited from  other  correspondents  may  be 
original,  and  have  previous  experience  to 
support  them.  To  this  end,  therefore,  I 
have  translated,  and  send  you  the  sub- 
stance, of  an  article  which  appeared  in 
he  Temps,  and  from  thence  was  copied 
into  the  Recueillndustriel,  of  last  August, 
the  Mechanics'  Magazine  of  France,  ac- 
companied with  the  expression  of  a  firm 
belief  that  the  desired  object  would  be  at- 
tained, and  that  the  Eagle  would  navi- 
gate the  air  before  the  approach  of  win- 
ter, notwithstanding  its  failure  at  the  first 
appointed  time.  The  result  of  these  ex- 
periments is  well  known;  the  aerial 
ship  has  arrived  in  London,  though  not 
by  a  voyage  through  the  air ;  and  either 
because  the  projector  and  his  coadjutors 
imagine  that  the  currents  from  London 
to  Paris  are  more  favourable  than  vice 
versa,  or  because  John  Bull's  pockets  are 
deeper  and  better  filled  than  those  of 
Jean  Crapaud,  or  because  he  is  con- 
sidered more  gullMe  (the  article  in  he 
Temps  talks  much  of  the  gull),  the  public 
is  now  gravely  assured,  that  it  is  to  go 
back  to  Paris  through  the  air  without 
fail.  Whether  Kensington  Gardens  will 
be  more  favourable  to  the  modern  dis- 
ciples of  Icarus  than  the  Elysian  Fields, 
remains  to  be  seen : — 

"  The  flight  of  birds  is  effected  by  the 
fluttering  of  their  outspread  wings,  and  thus 
they  traverse  a  world  above  ours,  over  conti- 
nents and  seas.  Man,  although  he  braved 
the  dangers  of  the  ocean  in  his  savage  state, 
has  not  yet,  in  this  advanced  era  of  civilisa- 
tion, found  means  of  rivalling  the  light  insect 
which  flies  above  his  head.  The  bird  ,is  a 
thousand  (?)  times  heavier  than  the  air;  ihe- 
surface  of  its  wings  is  scarcely  double  (?)  that 
of  the  body  opposed  to  the  action  of  the  at- 
mosphere, and  yet  it  is  able  to  fly  over  the 
highest  mountaias  in  whatever  course  it  de- 
sires. When  the  kite  hovers  over  his  prey, 
the  movement  of  his  wings  is  so  rapid  as  to 
be  almost  imperceptible ;  the  gull  rises  in  the 
air,  and  struggles  above  the  sea,  and  against 
the  tumultuous  winds— he  seems  not  to  make 
any  progress,  yet  he  rises  and  advances ;  sugl* . 
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-denly  he  falls  almost  upon  the  surface  of  the 
-sea,  -  and  again  ascends,  always  advancing  - 
against  the  wind ;  he  makes  progress  by 
tacking  about,  and  offering  to  the  action  of 
the  wind  an  inclined  plane  and  the  resistance 
of  his  weight.  The  journeying  swallow  is 
borne  on  a  couch  of  air  to  the  regions  of  the 
north,  and,  without  fatigue,  travels  more 
than  40  leagues  an  hour.  Is  it  then  impossi- 
ble, as  our  savans  declare,  to  imitate  the  birds 
of  the  air?  Are  we  destined  never  to  rise 
above  the  tops  of  our  houses? 

"  Mathematical  science  has  proved  that  the 
muscles  of  the  arms  are  not  of  sufficient 
.power  to  agitate  wings  proportional  to  the 
weight  of  our  body  ;  and  we  grant  that  a  ves- 
sel cannot  be  navigated  in  the  air  in  the  same 
manner  as  on  water,  because  there  is  not  a 
similar  point  of  resistance;,  it  is  wholly  im- 
mersed in  one  medium,  while  the  ship  em- 
braces two ;  a  spherical  balloon  will  always 
l>e  found  to  twirl  upon  its  axis. 

"  From  the  moment  when  our  savans  dis- 
covered a  gas  lighter  than  air,  and  an  en- 
velope compact  and  light  enough  to  contain 
it,  and  thus  a  means  to  elevate  weights  in  the 
atmosphere — there  wanted  only  perseverance 
to  attain  the  desired  end.  Nature  has  given 
lis  two  models  to  follow— the  flight  of  birds, 
and  the  swimming  of  fishes ;  in  both  these 
eases  tlje  body  is  altogether  plunged  in  a  sin- 
gle element.  In  our  navigation  upon  the 
water  we  have  two  at  our  disposal,  one  only  of 
Which  supplies  motion.  We  should  study  the 
locomotion  of  fishes  rather  than  that  of  birds, 
the  water  having  a  density  as  to  the  fish  pro- 
portionately as  the  air  has  to  a  balloon— a 
body  of  a  weight  equal  to  that  of  the  volume 
of  air  which  it  displaces  at  a  certain  height. 
Taking  these  things  into  account,  we  discover 
in  the  fish  the  nautique  aerienne. 

"  From  this  difference  of  density  between 
the  body  and  the  surrounding  medium,  we 
learn  why  the  fins  of  the  fish  are  so  small  in 
comparison  with  the  wings  of  a  bird,  and  the 
cause  of  many  other  differences  in  the  phy- 
sical conformation  of  the  denizens  of  the  air 
and  of  the  water. 

"  The  most  remarkable  thing  in  the  struc- 
ture of  the  fish  is  the  air  vessel  which  com- 
municates with  the  stomach,  and  which  is 
believed  to  receive  the  gas  from  that  organ, 
whereby  the  animal  is  enabled  to  increase  or 
diminish  its  own  density,  and  thus  rise  or  sink 
in  the  water. 

"  Naturalists  were  unable  to  distinguish 
different  species,  either  in  birds  or  fishes,  by 
their  wings  or  fins,  so  great  was  the  uniform- 
ity which  was  found  to  pervade  nature  in  that 
respect,  varied  only  in  the  case  of  land- birds 
and  river-fishes.  The  true  inhabitants  of 
the  air  and  of  the  sea,  have  their  wings  and 
fins  the  same  in  all  climates,  because  the  ele- 
ments in  which  they  perform  tueir  locomotion 


are  universally  the  same,  whatever  be  their 
habits  or  formation  in  other  respects.  Va- 
rieties in  nurture  and  temperature  produce 
the  differences  in  the  beak  and  plumage,  by 
which  the  naturalists  distinguish  species. 

"  After  two  years  spent  in  experimenting, 
M.  de  Lennox  determined  to  make  public  the 
result  of  his  studies  and  experience.  In  the 
form  of  his  aerial  vessel  he  imitated  that  of 
the  fish,  and  in  its  interior  placed  a  vessel 
which  he  could  fill  with  air  or  empty  at  plea- 
sure, and  thus  ascend  or  descend  in  the  atmo- 
sphere. He  is  able,  without  the  least  loss  of 
gas,  to  keep  himself  in  that  current  of  air 
which  may  be  most  favourable  to  carry  it  in 
its  course,  thus  enabling  the  aeronaut  to 
study  the  divers  currents  of  the  atmosphere. 
The  vessel  has  also  a  governor,  to  render  the 
same  services  as  the  tail  of  the  fish,  and 
several  oars  ;  and  wheels  with  wings,  whieh 
are  in  place  of  fins.  This  aerial  ship  being 
intended  to  rival  the  eagle  in  its  flight,  has 
been  called  by  that  name.  It  is  of  larger 
dimensions  than  any  previously  made;  it 
will  carry  17  persons,  with  provisions,  a  num- 
ber of  instruments  for  observations,  two  com- 
pressing-pumps,  and  all  the  apparatus  neces* 
sary  to  work  the  ship.  With  a  favourable 
wind,  the  Eagle  and  equipage  will  arrive  in 
London  in  two  hours;  in  a  superior  or  in- 
ferior current  it  will  return  to  Paris  the  same 
night. 

"  Meteorological  science  teaches  us,  that 
there  are  currents  entirely  opposed  to  each 
other  at  different  heights  in  the  atmosphere  ; 
and  that  in  the  interval  between  these  cur- 
rents there  exists  a  calm,  which  is  the  region 
of  the  immoveable  clouds,  from  which  the 
swiftness  of  others  is  measured.  The  Eagle 
will  search  for  a  current  in  the  desired  direc- 
tion, and,  for  the  purpose  of  manoeuvring, 
will  place  itself  in  the  calm. 

"  By  the  exertions  of  M.  de  Lennox,  and 
his  coadjutors,  we  hope  that  France  will  have 
the  glory  of  producing  the  firs*t  aerial  navi- 
gator, as  it  already  has  that  of  the  first  man 
who  ascended  into  the  air." 

Such  is  the  substance  of  the  French 
"  notice'*  of  this  grand  project.  It  is  far 
from  being  satisfactory  in  its  descriptive 
details.  It  is  particularly  faulty  in  not 
stating  the  power  intended  to  be  applied 
to  work  the  fins  and  wheels.  Upon  this 
point,  I  would  beg  to  refer  your  readers 
to  a  letter  of  your  Indian  correspondent,  ' 
Bergein  (vol.  xix.  p.  200),  in  which  he 
states  the  desiderata  to  be: — *  1.  To 
steam- engine  of  such  power  and  so  light 
of  construction,  that  it  will  be  able  to 
move  a  pair  of  wings,  large  enough  to 
raise  not  only  itself,  but  one  or  two  men, 
in  the  air.    2.  The  cheapest  and  most 
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efficacious  manner  of  decomposing  water, 
and  collecting  the  hydrogen  gas  in  such 
quantities  as  may  he  sufficient  for  the 
purposes  of  fuel."  Although  this  sug- 
gestion was  mentioned  with  reference  to 
wings  merely  attached  to  a  car,  it  will 
apply  equally  to  the  management  of  a 
balloon,  if  indeed  it  would  be  at  all  ad. 
visable  to  place  any  kind  of  combustion 
in  the  vicinity  of  so  inflammable  a  gas  as 
hydrogen.  1  would  recommend  M.  Len- 
nox to  apply  to  Mr.  Pearson,  who,  if  he 
could  do  all  he  describes  in  No.  623,  of 
your  Magazine,  would  no  doubt  be  able 
to  construct  a  self-acting  machine  capable 
of  giving  motion  to  the  paddles  or  fins  of 
the  Eagle. 

The  projectors  have,  judging  from  the 
engraving  which  accompanies  the  article 
in  the  Recueil  Industriel,  made  some  al- 
terations, perhaps  improvements,  in  its 
machinery.  In  the  French  plate  the  fins 
are  attached  to  the  sides  of  the  car  in  a 
line,  and  are,  if  the  drawing  is  correct, 
about  6  or  7  feet  long;  while  in  the  Eng- 
lish they  are  attached  to  the  sides  of  the 
balloon,  are  placed  in  pairs,  one  above 
the  other,  and  are  about  40  or  50  feet 
long — thus  departing  somewhat  from 
their  adopted  model,  the  fish,  and  apply- 
ing wings  about  a  size  proportioned  to 
those  of  a  goose  or  ostrich,  instead  of  the 
fins  proportioned  to  those  of  a  whale  or 
porpoise;  four  fan  or  paddle-wheels,  which 
appear  in  L'Aigle,  are  not  to  be  found  in 
the  Eagle :  the  Parisian  has  two  gover- 
nors, or  tails,  one  at  each  end,  while  the 
Londoner  has  only  one.  These  are  the 
alterations  which  the  aerial  ship  has  un- 
dergone since  its  appearance  in  the 
Champs  Elysees,  and  1  think  are,  for  the 
most  part,  decided  improvements,  bring- 
ing the  thing  a  point  nearer  feasibility 
than  before.  The  analogy  which  the  fix- 
ing a  vessel  filled  with  a  buoyant  gas  ap- 
pears to  create  between  the  comparative 
density  of  the  so  supported  man  in  the 


air  and  a  fish  in  the  water,  is  a  very  plau- 
sible point  in  the  argument  for  the  possi- 
bility of  aerial  navigation ;  but  it  remains 
to  be  proved  that  what  appears  good  in 
theory  is  also  good  in  practice.  If  the 
result  should  be  favourable,  I  shall  be 
the  first  to  rejoice;  but  I  fear  that  it  will 
iu  the  end  turn  out  to  be  what  the  writer 
in  he  Temps  has  denominated  other  bal- 
loons, "  un  bulle  de  savon"  which  will 
burst  the  morning  before  the  appointed 
time  of  ascent. 

The  "  European  Aeronautic  Society" 
have  come  down  somewhat  in  their  pre- 
tensions since  their  arrival  in  London. 
From  Paris  the  journey  was  to  have  been 
performed  in  two  hours,  but  from  London 
it  will  occupy  six.  How  is  this?  Have 
the  savans  discovered  that  the  distance 
there  and  the  distance  back  are  of  differ* 
ent  lengths — like  the  showman's  wonder- 
ful animal,  that  was  twelve  feet  from  the 
snout  to  the  tail,  and  eighteen  from  the 
tail  to  the  snout?" 

Why,  1  would  ask  in  conclusion,  does 
not  M.  Lennox  make  a  few  experimental 
trips  before  the  grand  journey  to  Paris- 
such,  for  instance,  as  from  Kensington 
Gardens  to  St.  James's  Park,  or  even  to 
Kennington  Common,  or  to  Hampstead 
Heath— just  to  show  the  incredulous 
Londoners  that  the  monster  is  tractable, 
or  to  get  the  machinery  into  play,  or  pre- 
vent its  rusting  in  the  dock?  This  hat 
been  the  case  with  steam-carriages,  steam* 
boats,  and  other  machines,  and  why 
should  a  navigable  balloon  be  excepted  t 
A  man  puts  his  finger  in  a  bath  to  see 
that  the  water  is  not  too  hot  before  he 
plunges  head  foremost;  and  I  should 
think  aerial  sailors  would  like  to  take  a 
little  journey  as  near  the  ground  as  possi- 
ble before  they  flew  over  mountains  and 
seas. — Yours,  &c. 

Scrutator  Mbchanicus. 

Jnly  8*.  1895. 


MARINE   STEAM-ENGINES. 

[We  lately  extracted  from  the  Appendix  to  the  Report  of  the  Committee  of  the 
House  of  Commons  on  Steam  Navigation  to  India,  the  evidence  of  Mr.  Field,  of  the 
house  of  Messrs.  Mauds] ey  and  Field,  for  the  sake  of  the  mass  of  valuable  information 
which  it  contained  respecting  the  proportion  which  the  power  of  the  engines  of  steam- 
vessels  should  bear  to  the  tonnage,  the  consumption  of  fuel,  &c. ;  and  we  now  give 
from  the  same  source,  a  very  useful  Statement,  bearing  on  the  same  points,  which  was 
*  "nished  to  the  Committee  by  Mr.  Macgregor  Laird,  of  Liverpool,  the  companion  of 
nfortunate  Lander  in  his  last  African  expedition. — En.  M.  M.] 
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STATEMENT. 


NAME- 


Dolphin . 
Comet... 
Etna  .... 
Thetis . . . 


TRADE. 


Dublin  . 
.  ditto  . 
.  ditto  . 
.  ditto  . 


City  of  Dublin  Company  : 


Kingstown . 
Shamrock .. 


Liffey 

City  of  Dublin. 
Mersey  


Hibernia  .... 
Nottingham  . 

Leeds  

Birmingham . 
Ballinasloe. . 
Commerce  . . 
Britannia  ... 
Huskisson ... 


Lansdowne 

Garry  Owen 


Dublin  and  Water- 
terford 


Dublin  and  Belfast  . 


Dublin  , 
..  ditto  . 
.  ditto  . 


Present  Power,  i  Former  Power. 


Belfast . 
Dublin  . 
.  ditto  . 
.  ditto  . 
,.  ditto  . 
.  ditto  . 
,.  ditto 
.  ditto. 


Loch  Dero j  38 

•Shannon ,  36 


Drogheda  Company : 


Town  of  Drogheda 

Fair  Trader 

Green  Isle 

New  Boat.. 


Sir  John  Tobin  : 


Drogheda 42 

.  ditto I  44j 

.  ditto I  49 

.  ditto I  53 


Gipsy  

St.  Patrick 

Willianj  Pens . 


Waterford    I  45 

.  ditto I  40 

..  ditto |  50 


St.  George  Company  : 


Llewellyn  ... 

Air 

Zephyr  

William  IV. 
Superb 


Inisfail   . . . 
St.  George., 

Herald 

Severn 
Lee 


Lord  Roden  . 
Emerald  Isle. 

Express 

Victory 

St.  David  ... 


Beaumaris 

,.  ditto   

Exeter  and  London 
Hull  and  Gottenburg 
.....    ditto    


Dublin  and  Cork. . 

Dublin 

Cork  and  London  . 

ditto    

ditto     


Dundalk  

Dublin  and  Bristol. 
Cork  and  Bristol  . . 
Glasgow  and  Dublin 


Carlisle  Company  : 


Solway 

Cumberland  • 

Cailisle 

Newcastle   .. 

Countess  of  Lout 
dale 

St.  Andrew 
Union  


':} 


Carlisle  .  . .  > , 

..  ditto , 

..  ditto , 

..  ditto 

Whitehaven . 

. .  ditto 

Mary  port... 


't\    & 


a 

o 


4.6  I 
4-6 
43  ; 
4.6 


34 

3.0 

32 

3.0 

34 

3.6 

40 

3.6 

43 

4.0 

43 

4.0 

43 

3.6 

43 

40 

45 

4.0 

45 

40 

45 

4.0 

48 

4.0 

42 

4.0 

47 

4.0 

31 

3.0 

36 

3.6 

36 

3.0 

43 

4.0 

48 

4.6 

- 

- 

_ . 

_ 

160  44|  4.6 
160  ,  46 1 1  4.6 
160  46  4  - 
HO      — 


100 
125 
125 

130 
130 
130 
130 
140 
150 
160 
180 


110 
130 
170 
200 


130 
160 
170 


70 
60 
70 
100 
120 

120 
120 
120 
130 
130 

130 
150 
110 

150 
70 


120 
160 


—    8» 


140  135 
150  125 
140  125 
—  I  125 


00 


140 
110 


120 
120 


110 


130 
135 
130 
142 
142 

140 
145 
135 
150 
125 


22.10 
22.  6 
22.  6 
22.  6 


22. 

22.  4 
22. 

23. 

25. 

25. 

25. 

24.  6 

22. 

24.  6 

23.  6 

17.  0 
21.  6 


17.  6 


22. 
20. 
22. 
22. 


23. 
24.  6 
21- 
24. 
17.  6 


21.  6 
21.  6 
21 


145    23.10 


REMARKS. 


"^jsr 


340 

300 '  J-  Post  Office  Packets. 

300  )      These  thiee  vest 

300.  sels  very  much  im- 
proved by  the  in- 
crease of  power. 


1  ) 

I   \  Post  C 

9  )       The 


103 


?  These  two  are  built 

)    of  iron  ;  the  Lans- 

downe     has     been 

tried,    and    steams 

12£  miles  per  hour. 

}     This  Company  is 

f  as  good  an  instauce 

fas  any  of  the  tried 

J  advantages    of    in* 

creasing  the  power 

without  increasing 

the  size  of  the  ve## 

sel  much. 


-)  The  speed  of  these 
f  vessels  very  much 
f  increased  by  the 
3  additional  power. 

Building. 


?      The      Company 

)  propose   increasing 

the  power  of  these 

two  vessels  to  100 

horse. 
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St  ATEME  NT- 

-continued* 

TRADE. 

Present  Power. 

Former  Power. 

1 

f 

a 

NAME. 

V 

1 

">» 

O 

o 

u 

V 

E 

ft 

V 

2 

© 

C 

.3 

6/ 

* 

o 

"3 
a 

S 

o 

V 

| 

© 

s 

5 

£ 

2 
m 

'o 

ft 

s 

•s 

V 

is 
o 
fa 

"« 

a 

1 

i 

a 

1 

s 

& 

REMARKS. 

Glasgow  Com) 

City  of  Glasgow . . 
John  Wood 

>any: 
Glasgow 

52 

53 

48 

45 
54 
54 
54 

55 

45 
50 

43 

48 
52 
48 
43 
55 

4.6 

50 
6.0 

4.0 
4.6 
4.6 
5.0 

5.0 

4.0 
4.9 

4.0 

46 
4.6 
4.0 
4.0 
6.0 

1 

100 
130 

19J 

100 
100 
16) 
200 
190 

130 
200 
200 
220 

160 
100 

220 

133 

180 

160 

200 

200 

200 

80 

80 

80 
60 
60 
50 

120 
60 
60 

160 
190 
160 
120 
230 

120 
123 

48 

4.6 

160 

\ 

130  21.6 
143  23. 

1 

150  23.6 

320 
280 
36) 

300 
250 

350 
390 
330 

283 
369 
360 
380 

400 
250 
380 

330 

420 

300 

400 
420 

370 

220 

200 

18a 

180 
150 

300 
170 
150 

500 
500 
400 
360 
600 

300 
28'J 

1     The      power     of 
>  these  boats  has  been 
)  gradually  increased 

Vulcan  1-    A\tti\ 

Glasgow , . 

and  found  to  suc- 
ceed. 

Ailsa  Craig    

^     Every  new  boat, 

1  it  will  be  seen,  be- 

( longing tb this  Com- 

Clyde 

)  pany,  has  gradually 

Londonderry  : 

Queen  Adelaide  .. 
Robert  Napier.... 
New  Boat 

Londonderry 

..  ditto 

had   the  power  in 
reference  to  the  ton* 
nage  very  much  in- 
creased. 

Now  building. 

New  Boat 

..  ditio 

150  ** 

..  ditto. 

Belfast  Compa 
Chieftain    

ny  : 
Belfast 

140 
150 

110 

z 

22.4 
24 

18. 

Corsair 

New  Boat 

Now  building. 

Waterford  Cor 

Nora  Creina....  $ 
New  Boat 

npany  : 

Waterford     and    \ 

Bristol § 

..  ditto 

New  building. 

Bristol  Compa 

City  of  Bristol..  4 
Killarney 

iy: 

Waterford      and  > 

Bristol  and  Dublin  . 
Bristol  and  Cork   . . 
Bristol  and  Water-  \ 

Albion 

New  Boat J 

Palmerston   

Now  building. 

County  of  Pem-\ 

broke / 

Herald   

Glamorgan    

Bristol    

Nautilus..... 

Newry  Compai 

George  IV 

Henry  Bell  

iy: 

. .  ditto 

John of  Gannt .... 

Dublin  and  Loi 

Thames 

Lancaster    

• 
donderry  Company : 

Dublin  and  London 
ditto    

Londonderry 

#    ditto    

W.  Fawcett  ...... 

Royal  Tar 

......    ditto    .... 

Dublin  and  Gli 
Erin 

isgow: 
Dublin  and  Glasgow 

Scotia 

11,045 

Horse-power. . 

26,880 

Tons,  or  about  two 

'    J      wm     anu    inree- 
j      sevenths  to  each 
1      horse-power. 
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Statement  of  Steam  Vessels  built  and  altered  in  the  last  Two  Years;  showing  the  increase  of 
Power  in  proportion  to  the  Tonnage. 


Dolphin 

Etna 

Comet 

Huskisson.,.. 
Lansdowne  ... 
Garry  Owen  . . 
Green  Isle..,. 
St.  Patrick  .... 
William  Penn  • 

Zephyr  

Victory 

Emerald  Isle. . 
City  of  Carlisle 
Newcastle 

Carried  up, 


o 

A 

160 

340 

160 

300 

160 

300 

180 

370 

90 

170 

85 

280 

170 

350 

160 

460 

170 

,  500 

70 

170 

150 

410 

150 

420 

120 

280 

160 

390 

1,985 

4,740 

Brought  up.... , 

Union  ....  , 

John  Wood. 

Vulcan". 

Manchester 

Clyde 

Robert  Napier 

New  boat  \  London-  % 
Ditto..  ]   deny..  J 

New  Belfast  boat 

New  Water  ford 

New  Bristol. ........ 


1,985 
80 
130 
190 
200 
190 
200 
200 
200 
220 
180 
200 


4,740 
160 
280 
360 
390 
330 
360 
360 
380 
380 
420 
370 


4,195     8,900 


...or2and 
l-7th  tons 
to  1  horse- 
power. 


Vessels  built  previous  to  1st  January,  1832 6.&50  power 17,980  tons 

or  2  tons  and  5-8ths  of  a  ton  to  each  horse-power.  ' 

Vessels  built  and  altered  in  1832,  1833,  and  1834. . .  .4,195  power. . .  .8,900  tons 
or  2  and  l-7th  tons  to  each  horse-power. 
General  average  of  all  the  vessels  at  work,  per  annexed  Statement,  1 1 ,045  power,  26  880  tons 
or  2  and  3- 7th  tons  to  each  horse-power.  '  ' 

Holyhead. 

All  the  packets  on  this  station  (excepting  a  new  one,  which  commenced  plyin«*  a  few  weeks 
ago,)  are  ° 

about 240  tons.     x 

and 100  horse-power. 

They  formerly  had  only  80-horse  power,  but  that  being  found  too  small,  they  have  been  in- 
creased to  100-borse  power,  and  make  much  better  passages  in  consequence. 

The  new  vessel  alluded  to  above  is  300  tons,  and  only  100-horse  power,  and  does  not  go 
nearly  so  well  as  the  others. 

Liverpool  Post-Office  Packets. 
Three  of  these  vessels  have  had  increased  power,  and  are  all  very  much' improved  in  speed. 
The  Dolphin  had  formerly  a  pair  of  70-horse  engines;  she  has  now  a  pair  of  80-horse,  and 
her  consumption  of  fuel  is  4  to  5  tons  per  trip  less  than  it  was  before. 

Leeds. 
Average  passages. for  three  years,  from  Dublin  to  Bordeaux  and  back. ...  152  hours. 
Quantity  of  fuel  consumed  per  voyage , •••♦.114  tons. 

Weekly  Expenses. 

Weekly  expenses  of  a  large  steam- vessel,  including  wages,  tallow,  oil,  &c,  but  not  including 
coals,  harbour  dues,  wear  and  tear,  &c,  40/.  1 1$.  6rf. 

1,200/.  per  annum  will  cover  the  wear  and  tear  (including  new  boilers,  repairs  to  machinery, 
hull,  &c.)  of  a  vessel  of  400  to  500  tons,  and  180  or  200- horse  power. 

The  above  particulars  are  got  from  Mr.  Shairt  and  are  taken  from  the  books  of  the  City 
of  Dublin  Steam  Packet  Company, 
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Hugh  Lindsay,  1st  Voyage  in  1834. 

Bombay  to  Red  flea  (Suez) 
31|  days. 
25    days'  steaming* 

Coals  consumed,  13^  tons,  Llangennech,  per  day. 
25    days. 

65 
266 

331  tons. 

Newcastle  coal,  17  tons  per  day  on  former  voyages. 

Water  Witch  and  Norah  Crejha. 

The  Nora  Creina  is  330  tons,  and  130- horse  power. 

The  Water  Witch  was  440  tons,  and  180-faorse  power. 

These  vessels  were  built  to  the  same  model,  as  nearly  as  they  could  be,  by  the  same  builder. 
The  engines  were  made  by  the  same  person. 

The  Water  Witch,  in  consequence  of  her  great  additional  power,  made  much  better  pas* 
sages,  and  consumed  less  coal  per  week  than  the  Norah  Creina. 

This  may  be  considered  a  good  proof  of  the  benefit  arising  from  an  abundant  supply  of 
power. 

The  Water  Witch,  for  the  voyage  from  Bristol  to  Waterford  and  back,  450  miles,  and  in* 
eluding  getting  up  steam  at  both  ports,  consumed  about  36  tons  coals  per  voyage. 

Troops. 

The  greatest  number  of  soldiers  brought  over  in  one  of  the  City  of  Dublin  Company's 
vessels,  was  in  the  Mersey,  340  tons.  She  brought  500  soldiers,  and  their  baggage,  besides 
women  and  children  ;  say  a  total  of  600. 

The  Commerce,  340  tons,  carries  100  horses,  men  and  baggage.  The  same  vessel  has 
brought  from  Dublin  900  passengers. 


Table  of  Power  in  proportion  to  Tonnage,  for  Sea-going  Steamer*. 


A  Vessel 
Ditto. 
Ditto, 
Ditto . 
Ditto. 
Ditto . 
Ditto  . 
Ditto. 


Tonnage.       Power.       Proportion. 


200 
300 
400 
500 
600 
700 
650 
1,000 


120 
150 
180 
200 
230 
250 
280 
300 


1* 

of* 

ton  to  1 -horse 

2 

.  , 

..  ditto. 

* 

,  . 

•  •  ditto. 

,  , 

. .  ditto. 

«A 

.  , 

. .  ditto. 

*\ 

#  . 

..   ditto. 

•A 

•  a 

•  •  ditto. 

»A 

•• 

..  ditto. 

Table  of  Consumption  of  Fuel  in  Marine  Boilers, 


Under  « 


Horse 

Lbs.  Fuel 

Power. 

per  Hoar. 

120 

m 

to 

160 

H 

to 

200 

81 

to 

240 

8 

per  horse-power  per  to>ur# 
. .  ditto. 
..  ditto. 
. .  ditto. 
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Tabk  of  Speed  in  proportion  to  Power  and  Capacity  in  Smooth  Water  and  Bead  to  Wind. 


V 

'""" 

* 

i 

s! 

"3 

© 

£ 

«* 

© 

I 

a 
§ 

8 

X 

OB 
>> 
« 

& 

• 

© 
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4» 

1 

go 

a 

13 

200 

120 

6 

100 

8 

80 

11 

60 

300 

150 

8+ 

120 

12 

100 

14 

80 

16 

400 

180 

13 

150 

17 

120 

19 

100 

23 

500 

200 

i(H 

180 

19 

150 

22 

120 

26 

600 

230 

19 

200 

22 

180 

24 

160 

26 

700 

250 

21 

230 

25 

800 

28 

180 

80 

850 

280 

23 

230 

28 

230 

32 

200 

86 

1,000 

3,000 

26 

280 

30 

250 

85 

230 

40 

Speed 

1 1  Miles 

per  hour 

•• 

.  10  . 

.  9  . 

»  8  . 

Speed,  Head  to  > 
wind  .  •   ) 

6  .. 

ditto  .. 

• 

•  5  • 

•  4  . 

-  3  • 

Tabk  to  show  the  Time  and  Consumption  of  Fuel  in  a  Steamer  of  700  Tons,  with  four 
different  Powers,  on  a  Voyage  of  2,000  Miles. 


•8 
s 



i 
J 

i 
& 

.8  . 

SB 

s 

a  . 
o3 

* 

o 

a 
H3J 

•* 

E 

•  s 

11 

u 

* 

d 

•5 

•6 
S 

o  8 

© 

£ 

« 

s 

"3 

3 

Head  to 

700 

250 

182 

162 

230 

200 

164 

200 

222 

170 

180 

250 

178 

wind  .... 

700 

250 

339 

297 

230 

400 

328 

200 

500 

S57 

180 

666 

476 

The  vessel  with  the  large  power  would,  therefore,  save  in  fine  weather,  16  tons  of  eoals  an* 
against  a  head-sea,  178  tons.  This  statement  is  not  merely  theoretical ;  it  has  proved 'itself 
to  be  true  in  every  instance  where  a  well-proportioned  steam-vessel  has  had  her  B(Z 
increased.  pwwec 


THE   DAVY   LAMP  TBIED  AT   LAST   BY  A   COMPETENT  TRIBUNAL. 


Sir,— But  that  the  days  of  wonder* 
ment  are  gone  by,  the  exposure  last 
week  of  the  groundless  pretensions  of 
the  Davy  Lamp  to  safety,  at  the  London 
University,  would  cause  some  astonish- 
ment. 

You  are,  sir,  of  course  aware,  though 
many  of  your  readers  may  not,  that  a 
Select  Committee  of  the  House  of  Com* 
mons,  of  which  that  intelligent  and  phi- 
lanthropic individual,  Mr.  Pease,  is  chair- 
man,  has  been  sitting  for  some  weeks 
past,  to  find,  if  possible,  the  means  of 
preventing  explosions  and  other  fatal  ac- 
cidents, of  late  so  frequent  in  the  coal 
mines  of  Great  Britain.    It  is  not  neces- 


sary here  to  attempt  a  detail  of  the  many 
interesting  matters  which  the  valuable 
labours  of  these  gentlemen  have  brought 
forth,  as  the  whole  will,  no  doubt,  be 
shortly  before  the  public  in  an  official 
form;  the  inquiry  having  terminated  as 
to  the  further  examination  of  witnesses. 
Jt  will,  however,  it  is  presumed,  be  highly 
satisfactory  to  the  mining  community  to 
know  that  the  attention  of  the  Committee 
has  been  seriously  directed  to  the  ques- 
tion, whether  the  miner  possessed  a  really 
safe  lamp  or  not;  the  result  of  which  is  a 
proof  that  neither  the  Davy  Lamp,  nor 
any  other  lamp,  hitherto  in  use,  will  aU 
ways  protect  the  workman  against  the 
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action  of  the  sometimes  highly  explosive 
atmosphere  of  a  coal  mine.  The  tests 
adopted  by  the  Committee  to  ascertain 
this  important  fact,  were  most  advisedly 
resorted  to,  being  in  their  nature  such  as 
might  be  expected  in  the  practical  use  of 
a  safety  lamp.  The  sound  judgment  of 
the  Committee  in  this  respect,  is  remark- 
ably in  contrast  with  thai  of  the  persons 
who  hare  hitherto  so  pertinaciously  sup- 
ported the  pretended  safety  of  the  Davy 
Lamp,  by  inadequate  trials,  through  its 
long  destructive  course.  Several  uewlv- 
construeted  lamps,  which  had  been  placed 
before  the  Committee,  were  tried,  on  the 
occasion  referred  to,  at  the  London  Uni- 
versity. They  were  subjected  to  the  tests, 
under  which  the  Davy  Lamp  failed,  and 
with  the  exception  of  a  lamp  invented  by 
Messrs.  Upton  and  Roberts,  all  proved 
insecure.  The  disposition  you  have  con- 
stantly shown  to  benefit  both  the  mine- 
owners  and  their  workmen,  whenever  an 
opportunity  preseu ted  itself,  has  induced 
me  to  make  this  communication. 

Your  obliged  and  obedient  servant, 
U.  G.  R. 

August  5,  1833. 


THE    LATE    LONDON    AND   BIRMINGHAM 
RAILWAY   COMPETITION. 

•  Sir, — It  is  to  be  expected  that  if  an  in- 
dividual treads  upon  another's  heels,  the 
aggrieved  will  either  turn  round  or  call 
out.  I  may,  therefore,  hope  to  be  par- 
doned for  so  doing. 

Mr.  Danish's  prize  rails  and  pedestal?, 
described  in  No.  620,  however  they  may 
have  been  approved  by  one  or  more  of 
the  Committee  o!  Reference,  are  not, 
after  nil,  those  adopted  by  the  London 
'  and  Birmingham  R-iilway  Directors.  Can 
Mr.  Daglish,  therefore,  have  cause  to 
complain  at  not  having  received  the  whole 
instead  of  the  larger  portion  of  the  pre- 
mium offered  by  the  Directors,  when  it 
appears,  from  their  not  having  adopted 
his  plans,  they  are  not  likely  to  derive  any 
advantage  from  them  ?* 

The  circumstance,  however,  which  leads 
me  more  particularly  to  address  you  is, 

*  The  preminm  wm  offered  unconditionally  for 
the  be>*  «>i  the  loim*  proposed,  whether  subsrqn»-ut« 
ly  H'lopte  I  by  Hie  Directors  or  n«»t.  The  qiusiion 
of  "  advantage"  seem*  to  us,  therefore,  to  be  here 
raised  s-om.-wliHt  iiiii»ece*.*/iril>.  It  is  no  la  nil  of 
Mr.  Dajjlish  s.  thouji  pomblg  it  may  be  a  treat 
fault  ou  i lie  part  of  the  Dneciors,  that  Jiis  plans 
have  not  been  followed.— Ed.  M.  M. 


that  another  candidate  —  whose  -  sug- 
gestions have  been,  and  are  now  being*, 
adopted  by  the  Directors — should  be  al- 
together overlooked.  The  new  method  of 
placing  the  stone  sleepers  angularly  to  the 
line  of  rail*  will,  doubtless,  be  attended 
with  advantage.  A  stone  of  18  inches 
will  present  more  surface  in  the  direction 
most  required,  than  a  stone  of  2  feet  can 
do  if  placed  square  to  the  line  of  road.  I 
would  atk,  then,  if  there  be  not  a  saving 
advantage  in  the  proposition  ?  And  may 
not  some  acknowledgment — if  not  a 
crumb  or  two  of  the  cake — be  expected 
by  the  originator  of  the  plan,  offered,  as 
it  was,  in  consequence  of  the  advertise- 
ment issued  by  the  Company  ?  It  may  be 
said,  "  Oh  !  it  is  only  laying  the  stone  a 
little  different,  that  is  all* !"  No  <loubt; 
but  so  might  it  have  been  said  when  Mr. 
M'Adam  proposed  and  used  broken  gra- 
nite to  repair  the  public  roads.  Is  it  not 
somewhat  singular  that  the  advantage, 
pimple  as  it  is,  should  never  have  been 
pointed  out  before? 

I  have,  however,  no  wish  to  cavil ;  the 
suggestion  is  undoubtedly  approved  :  and 
I  should  be  well  pleased  were  the  full  ad- 
vantage of  placing  the  stones  in  an  angu- 
lar position  likely  to  be  reaped  by  the 
Company,  which,  for  one  or  two  reasons, 
however,  I  fear  will  not  be  the  case. 

Mr.  Barlow  has  taken  to  himself  the 
credit  (pages  31  and  92  of  his  experi- 
mental pamphlet)  of  suggesting  the  fix- 
ing of  the  centre  of  the  rail  to  the  chair, 
to  admit  of  its  contraction  and  expatt- 
-sion.     His  words  are:— 

*'  /  suggest,  as  a  matter  deserving  the  at- 
tention of  practical  men,  that  as  the  bar 
must  necessarily  contract,  it  will  draw  from 
that  side  (end  ?)  which  is  least  firmly  fixed, 
and  hence  all  the  shortening  will  most  proba- 
bly be  exhibited  at  one  end,  however  slight 
the  hold  on  either  may  be;  and  when  it  hapr 
pens  that  the  adjacent  ends  of  two  bars  botfc 
yield,  the  space  is  *  double.'  To  avoid  this 
evil,  one  of  the  two  middle  (hair*  in  each  bar 
might  be  permanently  attached  to  the  rail,  fn 
which  case,  the  contraction  must  necessarily  bf 
made  from  each  end?' 

Now,  what  will  be  thought  of  Miw 
Barlow's  candour  and  fairness  when  t 
state,  without  fear  of  contradiction,  iluU 
he  has  borrowed  this  suggestion  from  one 
of  those  very  competitors  whose  plans 
were  referred  to  him  for  decision,  and  tp 

■    ■  ■  -/     " 

■  Fir«t  suggested,  we  believe,  by  tbe  *ri(er.— 

Ed.  M.  M.  -  '  >*n 
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whose  attention  he  so  formally  recom- 
mends it  asau  idea  of  his  own  ?  The  5th 
and  7th  of  my  propositions  to  the  Direc- 
tors were  as  follows : — 

u  5.  That  the  round  key  will  keep  the  rail 
Steady  without  wedging;  and;  if  fitted  in 
tightly  and  headed,  will  admit  the  expansion 
of  the  rail. 

•'  7.  That,  to  secure  the  correct  position, 
Vie  centre  of  each  rail  is  to  be  firmly  wedged  to 
one  of  the  centre  chairs." 

1  should  not  have  trespassed  so  far 
upon  your  limits,  had  not  a  sense  of  pro- 
priety really  demanded  it;  and  did  I  not 
feel  assured  of  your  willingness  to  afford 
every  facility  to  the  vindication  of  the 
truth. 

I  remain,  Sir, 
Yours  respectfully, 

James  Woodhouse. 

Kilbarn,  August  10,  1835. 

JOURNEY  FROM  LONDON  TO  MARLBO- 
ROUGH IN  MR.  WALTER  HANCOCK'S 
STEAM-CARRIAGE,   THE   ,c  ERIN." 

Sir, — The  "  Erin  "  steam-carriage, 
which  was  built  l)y  Mr.  W.  Hancock  to 
run  on  the  Paddington-road,  and  origin- 
ally called  the  "  Era,"  (described  in  your 
journal,  No.  585) started  from  Stratford  on 
Tuesday  morning  last,at  hal  f-past  four,  for 
Marlborough,  with  a  party  of  gentlemen. 
Mr.  Hancock  had  attached  a  small  ten- 
der to  'the  carriage,  containing  coke  and 
water  sufficient  to  have  lasted  us  to 
Beading ;  but  the  bar  of  wood,  through 
which  the  bolts  ran  that  fixed  the  tender 
to  the  carriage,  gave  way  in  Cheapside, 
and  we  were  obliged  to  leave  the  tender 
behind  us. 

.  The  carriage  reached  Hyde-park  Cor- 
ner by  6  o'clock,  where  we  remained 
about  half  an  hour  to  take  in  some  more 
'of  our  party,  and  proceeded  on  to  Read- 
ing-, which  we  reached  at  11  minutes 
j>ast  11  o'clock.  The  company  stopped 
there  nn  hour  and  a  half  and  dined; 
after  which  the  journey  was  resumed. 
":  The  carriage  reached  Marlborough  by 
half-past  6  o'clock,  with  no  other  acci. 
deut  than  the  breaking  of  one  of  the 
hands  of  the  blower.  The  total  time  on 
the  road  was  a  minute  or  two  short  of 
12  hours,  of  which  4i  were  occupied  in 
stoppages,  leaving  7J  hours  for  travelling 
the  75,  being  at  the  rate  of  just  10  miles 
an  hour. 

~  No  one  who  has  not  travelled  by 
steam-carriages  can  imagine  the  incon- 


venience and  delay  whieh  results  from 
the  want  of  regular  and  ample  supplies 
of  water;  the  carriage  having  to  stop 
from  14  to  18  minutes  every  10  or  12 
miles  to  fill  the  tanks  by  hand-buckets 
from  pumps,  with  sometimes  the  ad* 
ditional  inconvenience  of  having  to  take 
the  supply  from  some  neighbouring 
stream,  or  pond.  While  the  carriage  is 
stationary,  the  fire  slackens  in  conse- 
quence of  the  blower  being  slopped,  and 
it  requires  about  two  miles  running  to 
get  it  again  into  full  play.  By  observa- 
tions which  I  made  on  the  road  while 
timing  the  carriage,  I  found  that  the 
rate  of  the  first  three  miles,  after  taking 
in  water,  averaged  7\  minutes  a  mile, 
whilst  the  latter  part  of  the  distance,  till 
the  carriage  again  stopped  for  water, 
averaged  1  mile  in  5  minutes.  Frequently 
the  men  were  obliged  to  use  any  kind  of 
water  they  could  get;  some  being  filled 
with  duck-weed,  straw,  and  filth  of 
every  description,  which,  of  course,  very 
much  retarded  the  generation  of  steam. 
The  inconveniences  arose  in  the  present 
case  chiefly  from  the  loss  of  our  tender, 
which  would  have  carried  us  to  Reading 
without  any  stoppage. 

All  these  delays  would,  of  course,  not 
happen,  if  water  stations,  having  tanks 
with  large  hose,  which  might  fill  the 
carriage  in  a  minute,  were  provided. 
There  is  no  doubt,  that  had  such  ar- 
rangements been  made  for  supplying  the 
"  Erin  "  on  the  present  journey,  it  would 
have  performed  it,  including  stoppages, 
in  6  hours;  though  the  carriage  was  not 
built,  1  am  informed,  nor  intended  for 
long  journeys,  but  for  such  short  dis- 
tances as  between  London  and  Padding- 
ton. 

Mr.  Hancock  started  from  Marlborough 
to  return  to  London  on  Friday  at  half- 
past  5.  The  carriage  accomplished  the 
ascent  of  Marlborough -hill — the  steepest 
acclivity  on  the  Bristol-road,  being  full 
one  mile  long,  and  having  a  rise  of  about 
1  in  7,  in  6  minutes,  with  a  stoppage  of 
4  minutes.  The  "  Erin  "  reached  Read- 
ing by  10,  and  stayed  li  hour  for  break- 
fast. After  running  through  the  town 
we  continued  our  journey,  and  reached 
London  by  half-past  5,  being  again  12 
hours  on  the  road,  and  having  lost  nearly 
abont  the  same  time  in  stoppages  as  on 
our  journey  down. 

Our  reception  on  the  road  was  very  cor- 
dial ;  there  was  scarcely  any  manifesta* 


Digitized  by 


Googk 


382 


MAUDSLffY  AMD  fflSLD  0  ST1AM-CARRIAGE. 


tlon  of  bad  feeling  throughout  the  jour- 
ney ;  indeed,  wherever  we  stopped  to  take 
in  water,  we  had  every  assistance  given 
tts  by  the  bystanders.  We  were  particu- 
larly well  received  at  Marlborough,  where 
we  staved  two  days.  The  carriage  made 
ft  trip  through  the  town  each  day;  and  Mr. 
Hancock  astonished  the  inhabitants  by 
the  easy  manner  in  which  he  could  turn, 
'stop,  or  back  his  carriage.    Two  gentle- 


men of  Marlborough  most  hospitably  en- 
tertained the  steam  travellers  whilst* they 
remained  in  that  town. 

Subjoined,  I  give  a  table  of  the  per- 
formances of  the  steam-carriage  taken 
from  the  notes  of  the  gentlemen  who  timed 
the  carriage. 

And  remain,  yours  truly, 
R. 

London,  AogtMt  10,  1635. 


TO  MARLBOROUGH, 

No. 
of 

Miles. 

Miles 

from 

London. 

Time. 

I 

o 
00 

Time  of 
Travelling 

exclusive 

of 
Stoppages. 

Miles 
Bonr. 

London • •  • . . 

0 
10 
16 
13 

17 
19 

0 
10 
26 
39 

56 
75 

h.  m. 

6  27 

7  27 
9  37 

11   11 

P.M. 

3  11 
6  23 

h.  in. 

0    8 
0  41 

0  13 

1  20 

0  54 
0  50 

h.  m.    . 

0  53 

1  29 
1    21 

1  46 

2  22 

11  3 

10  8 
9  6 

9  6 
8  0 

Hounslow    •••••••••••••• 

Maidenhead   •••••,...... 

Reading •••••..•• 

Dine  at  Reading    

Newbury  •  ...••»>...•••-. 

Marlborough  »••*•••••••• 

Total 

75 

11  54 

4    6 

7    49 

9  6 

TO  LONDON. 

Marlborough  • .  •  ■ 

0 

19 
17 

13 
16 
10 

75 
56 
39 

26 

10 

0 

5  32 
8  12 
10  10 

P.  M. 

1  31 

4  10 

5  30 

0  52 

0  19 

1  30 

0  46 
0  30 
0  25 

1     48 
1    39 

1  5 

2  9 
0    55 

10  6 
10  8 

12  2 

7  4 

10  9 

Newbury     •••• 

Reading  •• *•••••••• 

Breakfast  at  Reading    .... 

Maidenhead 

Hounslow   ••»•••••••••.. 

London   «••••••••*•••••. 

Total 

75 

11  58 

4  22 

7    36 

9  8 

JOURNEY   HIOM   LONDON   TO  MARLBOROUGH   BY   MESSRS.  MA  CDS  LEY   AND  FifiLD's 

STEAM-CARRIAGE. 

The  journey  from  London  to  Marlborough  has  been  also  recently  performed  by 
the  steam-carriage  constructed  by  Messrs.  Maudsley  and  Field  for  Sir  Charles  Dance, 
Mr.  Macneil,  and  other  gentlemen.  We  extract  the  following  statement  of  its  per- 
formances from  a  letter  of  Mr.  Macneil  lo  the  newspapers.  It  will  be  seen  that  the 
rate  of  speed  realized  was  nearly  the  same  as  in  the  case  of  Mr.  Hancock's  (l  Erin;" 
but  the  time  occupied  in  stoppages  was  less,  owing,  no  doubt,  to  better  arrangements 
having  been  made  for  the  supply  of  water  : — 

"  Time  on  the  road  in  going  down  .... , ., •••••••••••    8  10  30 

Deduct  stoppages • * ••••     2  21     4 

—  m * 

Total  time  while  moving ..     5  49  26 

Which  gives  about  12-86  miles  per  hour  whilst  running.  *11     ■  ■  » 
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Time  returning •«•••••••»  11  *fc 

Deduet  Stoppages  ........ •    4    9 

Total  lime  moving * • 7  SO 

Which  it  rather  more  than  10  miles  per  hour  whilst  running." 


SS3 


OH   FOEtftOW  TILE-DRAINING. 


The  quantity  of  drain-tiles  made  at  different  periods,  by  a  tile-maker,  and  the  prices 
given,  were  as  follows  :— 


Total  for  5  years  previous  to  1817 
1622 
1832 


.      23,000,  at  the  average  cost  of  25*.  per  1,000 
>     120,000  ..  ..         19*. 

.8,400,000  ..  ..         13*.  9d.  .. 


The  prices  here  stated,  however,  are  ex- 
clusive of  the  cost  of  coals,  headings, 
materials,  and  the  use  of  the  kiln-shades 
and  tile,  boards.  The  price  is  now  re- 
duced from  the  average  of  13*.  9d.  to  9*. 
per  thousand  for  making.  The  size  of 
the  tiles  when  burnt  is  14  inches  long,  4 
high,  3|  base  (outside  dimensions),  and 
■fcths  of  an  inch  thick.  The  total  cost  may 
now  be  stated  as  under  145.  per  thousand, 
including  expense  of  buildings,  coals, 
headings,  and  other  requisites.  The 
quantity  of  tiles  required  to  drain  an  acre 
of  land  by  such  furrow  is  1,500,  on  an 
average  width  of  7  or  8  yards  t  and  the 
cost  of  labour  in  placing  them  12  or  14 
inches  deep  in  the  furrow  is  about  12*. 
per  acre. 

Since  the  sale  prices  for  drain-tiles 
have  fallen  from  40*.  to  30*.,  25*.,  and 
then  to  20*.  per  thousand  (although  in 
some  districts  the  price  is  still  high,  part- 
ly from  the  want  of  a  better  application 
of  labour  in  making  tiles),  the  quantity 
used  by  the  public  has  wonderfully  in- 
creased;  there  is  a  price  which  compels 
the  public  to  use  them  sparingly — and 
there  is  a  palatable  price  that  leads  to 
general  usa^e.  Upon  cold,  loamy  soils, 
furrow-drained,  the  increase  in  the  crop 
of  wheat  is  Usually  from  16  to  20  bushels, 
that  is,  an  increase  of  4  bushels  per  acre. 
Upon  better  loamy  soils,  the  increase  is 
from  24  bushels  to  28  or  30  bushels;  and 
upoarich  loamy  soils,  there  are  some  in- 
stances where  the  increase  is  from  28  to 


40  bushels ;  this  increase  has  continued 
for  years  past.  It  is  most  distinctly 
shown,  that  on  soils  where  sheep  are  lia- 
ble to  rot,  not  any  thing  of  the  kind  is  in 
existence  where  furrow  tile-drainage  is 
had  recourse  to,  provided  there  is  a  rea- 
sonable degree  of  attention  paid  to  the 
work  at  the  time  it  is  carried  on,  and  in 
keeping  the  ditches  and  outfalls  properly 
cleansed.  On  all  wold,  cliff,  heath,  and 
light  soils,  where  the  substrata  are  chalk, 
limestone,  gravel,  and  where  the  sur- 
face-water filters  through  the  soil  as  it 
falls,  drainage  of  course  is  not  needed* 

There  is  an  able  article  on  the  rot  in 
sheep  in  the  last  Quarterly  Journal  qf 
Agriculture,  wherein  it  is  remarked,  that 
to  prevent  the  rot  is  better  than  to  cure, 
but  there  is  not  a  word  about  furrow  tile* 
drainage  as  a  preventive. 

In  the  Mechanics'  Magazine,  No.  618, 
June  13,  1835,  there  is  a  notice  of  a 
hand-labour  brick  and  tile  machine  at 
Leeds,  patented  by  Messrs.  Clark,  Long- 
bottom,  and  Co.,  by  which  the  tile  is  pro- 
duced at  one  and  the  same  operation  by 
pressure.  The  expense  of  grinding  the 
clay  is  thus  saved  ;  and  the  labour  in 
making  so  much  reduced,  that  the  price 
for  drain-tiles  has  fallen  at  Leeds  from 
14*.  to  11*.  6d.  per  thousand.  This  im- 
portant result  will  doubtless  cause  a  great 
increase  in  the  demand  for  drain-tiles, 
and  lead  ultimately  to  the  introduction  of 
an  uniform  rate  of  expense  for  them 
throughout  the  country.  B. 


STEAM   NAVIGATION— TWENTY  MILES  AN   HOUR! 


Sir,— I  refer  you  to  the  enclosed  ex- 
tract from  a  New  York  paper  of  June  last, 
for  an  account  of  the  extraordinary  per- 
formances of  the  Steam-boat  "  Lexing- 


ton/' which  plies  between  Providence) 
and  New  York-*-the  greater  part  of  the 
distance  an  open  and  exposed  sea-coast 
—which,  if  you  think  proper,  is  at  your 
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service,  for  publication  in  the  Mechanics9 
Magazine. 

Very  respectfully, 

Your  obedient  servant, 

An  American. 

London,  August  6,  1835. 

«'  Fastest  Boat  in  the  World.— The  Steam- 
boat Lexington  made  her  first  trip  to  Provi- 
dence on  Monday,  and  returned  yesterday. 
She  is  elegantly  fitted-up,  and  so  arranged  as 
to  be  airy  and  pleasant.  But  it  is  not  in 
those  respects  particularly  that  she  deserves 
notice,  though  in  them  she  is  probably  equal 
to  any  other  boat  Her  superiority  is  in  her 
firmness  and  ease  in  the  water,  and,  above 
all,  her  speed,  in  which  we  suppose  it  is  safe 
to  say,  she  surpasses  any  boat  in  the  world, 
and  has,  in  fact,  reached  a  degree  which  was 
supposed  two  years  ago  impossible,  and  which 
is  calculated  to  throw  some  new  ingredients 
into  the  inquiry  respecting  the  relative  value 
of  the  various  modern  improvements  in  tra- 
velling. The  Lexington  made  her  passage 
to  Providence  in  twelve  hours  and  twenty- 
eight  minutes,  after  deducting  eight  minutes 
for  stops,  and  her  passage  back  fro  in  Pro- 
vidence to  opposite  the  Dry  Dock,  in  this 
city,  was  performed  within  twelve  hours. 
For  a  part^of  the  way  her  speed  was'  twenty 
miles  an  hour.  The  distance  from  New  York 
to  Providence  is  called  two  hundred  and  ten 
miles.  The  construction  of  the  Lexington  is 
in  several  respects  novel,  and  as  she  acquires 
her  superiority  from  those  novelties,  they 
will  be  interesting  to  all  persons  engaged  in 
the  building  of  vessels.  She  is  208  feet  long, 
has  22  feet  beam,  and  1 1J  feet  bold.  She  is 
timbered  in  a  manner  to  give  the  greatest 
degree  of  strength,  and  is  put  together  with 
the  utmost  accuracy  and  niceness  of  work* 
manship.  But  that  which  enables  her  to 
endure,  on  so  long  a  line,  the  immense  pres- 
sure which  bears  upon  the  stem  and  stern 
while  she  is  forced  through  the  water  at  so 
rapid  a  rate,  is,  that  the  deck  is  an  arch, 
thus  bringing  the  pressure  against  the  ends 
of  the  timbers  and  planks  instead  of  against 
their  sides.  The  stroke  of  the  piston  is  1 1 
feet,  the  diameter  of  the  water-wbeels  24 
feet,  and  the  revolutions  21  to  23  a  minute. 
The  boiler  and  the  weight  of  machinery,  as 
far  as  possible,  is  placed  in  the  hold.  The 
Lexington  was  built  by  Bishop  andSimonson, 
under  the  direction-  of  Captain  Cornelius 
Vanderbilt,  -her  owner.  Her  construction 
exhibits  great  knowledge  of  mechanical  prin- 
ciples, and  a  peculiarly  bold  and  independent 
genius.  We  ought  to  add,  that  notwith- 
standing her  great  speed,  there  are  no  wood- 
piles necessary  on  deck,  and  the. expense  of 
fuel  is 'not  more  than  half  so  great  as  in  an 
ordinary  boat" 


NOTES  AND  NOTICES. 


The  Letters  Patent  Amendment  Bill  was, 
on  the  motion  of  Mr.  Tookc,  read  a  second  time  in 
the  House  of  Commons  on  Thursday  last. — Mr, 
Mackinnon  opposed  it  in  a  very  sensible  speech,  on 
the  groond  chiefly  of  its  leaving  untouched  that 
worst  evil  of  the  existing  system,  namely,  the  enor- 
mous expense ;  and  pronounced  it  to  be  altogether 
"  a  miserable,  bungling  piece  of  legislation." — Mr. 
Parker  regretted  thai  (he  measure  was  not  more 
comprehensive. — Mr.  Wilk*  suggested  the  pro- 
priety of  allowing  limited. patents, as  in  France. — 
Mr.  Wallace,  supported  the  Bill,  but  trusted  that  a 
more  comprehensive  measure  on  the  subject  would 
be  brought  forward  next  Session. — Mr  Leonard 
regretted  very  ranch  that  this  Bill  fell  so  far  short 
of  What  the  public  had  a  right  to  expect. — Mr. 
Potter  thought  that  *bey  might  still  make  this  mea- 
sure, more  comprehensive  in.  ,  Committee. — The 
Lord  Advocate  of  Scotland  admitted  that  the  ex- 
pense was  far  too  great,  and  that  all  tees  connected 
with  the  taking  out  of  patents  should  be  reduced  ; 
but  he  recommended  the  House  to  pass  this  Bill,  as 
it  would  form  a  foundation  for  more  comprehensive 
andnecessary  measures  next  Session.— Dr.  Bowring 
Supported  the  Bill,  aa  one  step  in  the  right  way. — 
Mr.  Pryme  was"  anxious  to  reduce. the  expense, 
but  as  at  this  late  period  of  the  Session  they  could 
not  pass  a  general  measure,  he  would  support  the 
present  Bill.— Major  Beaucierk  thought  they  might 
as  well  at  once  introduce  clauses  into  the  Bill  tor 
lessening  the  expense  in  granting  patents. — Mr. 
Mackinnon,  though  he  felt  as  strongly  opposed  to 
the  Bill  as  ever,  would  not,  under  the  circum- 
stances, obstruct  its  progress.— The  Bill  was  then 
read  a  second  time,  and  ordered  to  be  committed 

on  Tuesday  next. So  far  well !    All  are  agreed 

that  it  is  a  most Jde fie ient  Bill,:  and  that  the  only 
apology  for  passing  it  will  be,  that  it  may  lead  to 
something  better  next  Session,  that  is,  by  making, 
as  we  said  last  Week,  the  bad  much  worse.  The 
unanimity :  of  opinion  on  the  point  of  expense  is 
particularly  gratifying.  On  every  former  occa- 
sion when  the  Patent  Laws  have  been  under  the 
consideration  of  Parliament,  the  danger  of  making 
patents  cheap  has  been  a  favourite  theme;  but  no 
one  seems  disposed  to  risk  his  character  for  com- 
mon sense  by  talking  in  this  way  now.  This  is  a 
great  point  gained.  The  relief  sought  for  cannot 
now  be  far  distant. 

Colonel  Macerone  requests  us  to  slate,  that  "  be- 
ing at  a  distance  from  towu,  without  access  to 
dates,  drawings,  &c."  he  is  obliged  to  defer  till 
next  week  his  reply  to  Mr.  Ogle. 

Communications  received  from  Mr.  Coathope— 
Vindex— Rusticus— C.  Z.— Marcellns— Mr.  Hen- 
drie. 

Erratum  in  Mr.  Herapath's  Communication  .— 
P.  356,  col.  I,  line  23,  for  ••  whose  compass  is  in- 
terest and  gold,  the  pole  to  which  it  points,''  read 
"  whose  compass  is  interest,  and  gold  the  pole  to 
which  it  points." 

Q&  Patents  taken  out  with  economy  and  de" 
spatch  ;  Specifications  prepared  or  revised;  Ca" 
veats  entered  j  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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INDIA-RUBBER    LIFE-BOAT. 


Sir,— Having  observed  some  notice  of 
boats  baving  been  constructed  of  India- 
rubber,  in  some  of  tbe  recent  numbers 
of  tbe  Mechanics'  Magazine,  I  beg  leave 
to  forward  to  you  a  drawing  and  descrip- 
tion of  a  life-boat  partly  formed  of  tbat 
material ;  whicl)  plan  I  communicated 
nearly  two  years  since  to  a  gentleman, 
whose  testimony  T  can  refer  to  if  neces- 
sary. 

It  is  purposed  to  construct  tbe  framing 
of  the  boat  of  tubes  of  India-rubber  (of 
any  required  length  and  diameter),  each 
secured  by  a  cover  of  patent  water-proof 
canvas.  Having  provided  a  sufficient 
number  of  these,  in  proceeding  to  put 
them  together,  they  are  to  be  laid  flat  ou 
the  ground,  the  longer  ones  outside ; 
across  which,  at  certain  intervals,  are  to 
be  laid  shorter  tubes  of  somewhat  greater 
diameter,  to  which  they  are  to  be  firmly 
lashed  by  thongs  or  other  means.  To 
each  end  of  tbe  transverse  tubes,  are  to 
be  attached  thimbles  and  lanyards ;  and 
underneath  all,  fore  and  aft,'  is  to  be  a 
tube  longer  than  those  at  the  side,  fitted 
at  each  end  with  the  necessary  number 
of  thimbles  and  lanyards  for  attaching 
the  ends  of  the  side-tubes.  All  things 
being  thus  prepared  (see  figure),  the  cross- 
tubes  are  to  be  bent  upwards  by  receiving 
tbe  lanyards  through  their  opposite  thim- 
bles, and  drawing  them  together  will 
give  the  bottom  of  the  boat  a  rounded 
form.  The  ends  of  the  fore  and  aft  tubes 
are  then  to  be  attached  to  the  ends  of  tho 
long  centre-tube,  when,  by  drawing  all 
parts  closely  together,  tbe  ends  of  the 
vessel  will  be  secured,  and  the  stem  and 
stern  formed  like  those  of  a  whale-boat. 
In  order  to  prevent  tbe  sides  of  the  boat 
from  being  pressed  inwards,  as  well  as 
to  form  seats  for  the  rowers,  a  series  of 
circles,  formed  of  the  same  materials, 
are  to  be  placed  between  the  cross-tubes, 
and  lashed  firmly  to  them  and  to  each 
other.  The  whole  is  then  to  be  enclosed 
within  two  covers  of  patent  canvas;  the 
one  outside  to  be  finer  than  the  other, 
and  paid  over  with  liquid  India-rubber, 
to  facilitate  itspussage  through  the  water. 
Outside  of  all,  about  six  inches  below  the 
gunwale,  is  to  be  placed  on  each  side  a 
tube  of  the  same  material,  double  the 
diameter  of  the  others,  in  the  centre,  but 
tapered  off  to  nothing  at  the  ends,  and 
covered  with  leather,  which  would  serve 
as  a  fender  on  going  alongside  ships  in 


distress,  and,  together  with  bags  of  water 
for  ballast,  would  effectually  prevent  the 
boat  from  being  capsized.  To  obviate 
the  chance  of  any  of  the  tubes  being 
wounded,  and  so  permitting  the  escape 
of  tbe  air,  it  is  proposed  to  have  trans- 
verse partitions  of  India-rubber  placed  m 
each  of  them  at  short  intervals. 

Although  the  system  is  now  proposed 
for  the  construction  of  a  life-boat  only,  I 
see  no  reason  why  it  might  not  be  adopted 
to  almost  any  extent  for  the  purposes  of 
general  navigation;  nor  can  I  at  this 
moment  say  what  limit  could  be  assigned 
to  a  vessel's  size,  constructed  of  such 
materials.  This  principle  might  also  be 
substituted  with  great  benefit  for  the 
copper-tubes,  which  have  been  suggested, 
for  giving  increased  buoyancy  to  vessels, 
by  placing  them  between  the  timbers  and 
beams.  Such  tubes  as  the  above,  in  ad- 
dition to  their  superior  buoyancy  and 
cheapness,  might,  in  the  event  of  dis- 
tress or  shipwreck,  form  a  secure  raft,  or 
even  a  vessel,  in  which  the  crew  and 
even  some  portion  of  the  cargo  might  be 
saved. 

In  conclusion,  Mr.  Editor,  I  would 
strongly  recommend  that  a  small  life- 
boat, constructed  on  these  principles,  be 
carried  on  board  every  sea-going  vessel, 
which  would  be  of  the  utmost  use  in 
many  situations  of  danger.  Why  not  a 
life-boat  as  well  as  a  life-buoy  ? 
I  remain,  Sir, 
Your  humble  servant, 

Robert  Wall,  Lieut.  R.N. 

tondon,  August  St,  1835. 

P,S. — The  tubes  in  the  drawing  are 
placed  somewhat  apart  to  render  it  more 
distinct ;  but  in  a  model  they  would  be 
close  together.  The  upright  ends  of  the 
tubes  are  intended  for  thowels  for  the 


MR.  OGLE9!  STEAM-CARRIAOE  EXPERI- 
MENTS.—REPLY  OF  MR.  OGLE  TO  MR. 
TREVELYAN. 

Sir,  —  As  Mr.  Arthur  Trevelyan,  to 
whom,  I  believe  (being  acquainted  with 
many  of  his  family),  I  am  not  unknown, 
has  made  use  of  my  name  not  very  cere- 
moniously, I  shall  take  the  opportunity 
of  commenting  on  his  letter. 

Mr.  Trevelyan  in  a  letter  of  two  short 
columns  pronounces  his  fiat  on  six  diffi- 
cult and  important  subjects.     Of  Mr. 
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Trevelyan  *s  talents  no  one  can  doubt, 
but,  in  such  an  imperial  strain  to — 

"  Assume  the  God, 

Affect  the  nod, 

And  seem  to  shake  the  spheres," 

is  going  a  little  too  far  in  these  days.  If, 
when  thus  sublimely  occupied  in  de- 
spatching with  a  few  dicta  or  nods,  sub- 
jects embracing  much  information  in 
natural  philosophy,  he  unquestionably 
exhibits  a  very  small  quantity  of  the 
requisite  knowledge,  he  must  expect  that 
some  of  those  whose  names  he  publicly 
parades  will  deny  his  divinity,  set  his 
dicta  at  nought — smile  at  his  nods,  and 
revolt  at  the  attempt  to  make  his  opinions 
laws.  His  fourth  dictum,  which  is  that 
in  which  I  am  more  immediately  inte- 
rested, is  in  these  words : — 

t(  Steam-carriage  Inventors :  —  Gurney, 
Dance,  Ogle,  Macerone,  Russell,  &c,  have 
all  talked  much  of  their  success,  and  of  the 
wonders  they  had  performed,  or  were  to  per- 
form, but  as  yet  what  have  they  done? 
Hancock  boasted  none,  and  has  done  a  great 
deal ;  the  slow  motion  which  he  has  applied 
is  a  great  improvement,  which  any  practical 
mechanic  will  at  once  see/' 

This  is  not  a  good-natured  paragraph, 
and  shows  but  little  knowledge  of  the 
subject  or  its  difficulties.  Gurney  has 
withdrawn  from  the  arena — Dance  has, 
I  believe,  turned  over  his  carriage  to  Mr. 
Macneil  and  others  —  Gurney's  boiler, 
much  improved  by  Field,  has  been,  with 
some  excellent  machinery,  put  into  a 
great  drag,  and  has  lately  worked  power- 
fully and  well  to  Reading,  Marlborough, 
&c.  Both  wheels  are  always  kept  set, 
and  there  are  no  means  of  un-geering 
them  in  turning,  which  endangers  the 
axle ;  a  mechanical  fault  which  the  ta- 
lents of  Mr.  Field  will  probably  remedy. 
The  objections  to  drawing  passengers  are 
numerous :  dust,  ashes,  and  carbonic 
acid  gas  must  affect  the  eyes,  noses,  and 
mouths  of  those  who  are  in  the  carriage 
behind.  Ascending  steep  slippery  Mils, 
I  am  not  satisfied  this  drag  will  always 
do  its  duty ;  and,  descending  a  very  slip- 
iery  one,  the  drag  might  swerve,  and,  per- 
laps,  cause  serious  accidents.  Russell's 
boiler  exploded,  and  was  justly  expelled 
Scotland.  The  machinery,  though  very 
pretty  to  look  at  and  very  compact,  I 
think  inefficient,  excepting  on  a  flat, 
smooth  road.  Hancock  has  done  much ; 
the  slow  motion  for  drawing  heavy 
weights,  or  ascending  very  steep  hills 


hi 


at  a  slow  pace,  I  think  likely  to  prove 
serviceable;  but  there  are  mechanical 
objections,  of  which  Mr.  Trevelyan,  with- 
out experience,  can  know  nothing.  With 
regard  to  myself,  I  can  only  say,  I  never 
"  boasted,"  (and  I  never  heard  any  one 
who  had  unfortunately  embarked  time 
and  money  in  steam -locomotion,  but  Co- 
lonel Macerone  boast) — I  have  travelled 
some  of  the  most  hilly  and  difficult  roads 
in  England,  and  though  I  have  met  with 
accidents  in  detail,  and  stoppages  from 
the  inattention  of  the  men,  and  some- 
times from  the  formation  of  clinkers  on 
the  bars,  I  know  that  I  have  ample 
powers  to  go  at  any  required  speed  at 
any  season  of  the  year — perfect  safety 
from  explosion — more  safety  than  any 
vehicle  drawn  by  horses, — and,  as  far  as 
I  can  judge,  such  durableness,  as  to  make 
me  think  very  lightly  of  the  usual  re- 
marks on  steam-carriages  "  being  likely 
to  be  always  out  of  order."  Why,  Mr. 
Trevelyan  may  ask,  do  you  not  com- 
mence operations,  and  place  your  vehicles 
on  the  road  ?  The  answer  is  very  sim- 
ple— want  of  sufficient  money  for  such 
extensive  outlays.  I  have  expended  years 
of  labour  and  large  sums,  both  necessary 
to  bring  such  undertakings  to  a  practical 
state.  After  travelling  from  London  to 
Southampton,  and  thence  to  Liverpool, 
I  expected  support,  and  reaped  expense 
and  persecution.  It  was  expected  that 
the  journey  was  to  be  performed  in  a 
day!  (it  might  be  in  a  long  summer's 
day,)  but  the  axle,  for  which  I  had  paid 
fifty  guineas,  was  infamously  made,  and 
gave  way  before  I  reached  Oxford. 
Though  the  efficiency  of  the  power  and 
the  safety  were  unequivocally  proved  by 
the  rate  of  travelling  and  the  elevation 
of  the  hills,  the  breaking  of  the  axle 
was  considered  a  complete  failure,  and 
no  support  was  given  me ;  and  Colonel 
Macerone,  in  particular,  in  his  scurrilous 
and  disgraceful  pamphlet,  ridiculed  me 
for  the  time  I  expended  on  the  road. 
Whatever  accidents  happened  from  the 
bad  axle  (the  malicious  act  of  some  one 
plugging  the  suction-pipe,  by  which  the 
boiler  failed  to  be  supplied  with  water 
and  was  made  red-hot,  which  caused 
all  other  delays),  not  once  were  we  de- 
ficient in  power.  Though  the  vehicle, 
with  a  new  axle,  ascended,  at  teu  miles 
an  hour,  the  fresh  made  trembling  em- 
bankment at  St.  Helen's,  and  with  an 
injured  boiler,  from  which  a  section  had 
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been  taken,  affording  the  greatest  proof  into  operation,  and,  at  the  same  time, 

of  power,  safety,  and  command  ever  yet  support  his  establishment  in  accordance 

Siren  by  a  steam-carriage,  it  was  not  with  his  grade  in  society,  without  endan- 
eemed  sufficient.  Though,  after  being  gering  his  credit,  and  fearing  even  worse 
severely  wounded,  I  steered  that  vehicle  consequences.  Mr.  Trevelyan  has  now 
in  the  depth  of  winter  from  Liverpool  to  the  answer,  and  I  add,  that  if  ten  (or  a 
London  over  bad  roads  and  under  every  less  number)  gentlemen  will  raise  a  suffi- 
disadvantage,  and  with  another  section  cient  sum  and  pay  every  expense,  in- 
of  the  boiler  taken  out,  more  yet  was  eluding  that  of  myself  and  servants,  1 
required  by  those  who  professed  their  will  place  the  great  splendid  vehicle  I 
readiness  to  support  the  undertaking,  have  in  a  vessel,  take  it  as  far  up  the 
The  only  benefit  I  reaped  by  such  intense  Rhine  as  possible,  and  then  cross  the 
exertion  was  to  have  the  mortgage  on  my  Alps  by  the  Simplon,  and  go  on  to  where 
factory  foreclosed,  and  to  And  myself  they  like.  I  would,  were  I  rich  enough, 
driven  from  my  home  and  my  county,  do  it  myself  instanter. 
and  to  see  all  the  plans  I  had  laid  de*  The  time  is  not  far  distant  when  rail- 
stroyed.  I  have  still  persevered,  and  in  ways  (excepting  very  short  ones,  like  the 
a  stable,  without  (until  very  lately)  even  Greenwich)  will  be  found  profitable  only 
a  foot-lathe,  I  have  prepared  two  vehi-  to  engineers,  lawyers,  and  managing 
cles  (the  body  of  one  of  them  is  not  yet  directors.  The  Liverpool  and  Manches- 
in  my  possession),  and  made  two  boilers  ter  pays  the  original  shareholders  almost 
for  them,  which,  for  perfection  of  work-  9  per  cent.,  the  present  purchaser  about 
manship  and  superiority  of  structure,  I  5.  No  two  points  in  the  kingdom  can 
fearlessly  challenge  the  whole  me cham-  command  an  equal  traffic ;  9  per  cent,  is 
cal  world  to  produce  any  that  can  com-  not  enough,  considering  the  quality  of 
pete  with  them.  Unless  an  individual  is  the  security.  Let  us  see  the  time  re- 
possessed of  considerable  wealth,  he  can-  quired  to  go  from  Liverpool  to  Manches- 
not  carry  so  great  an  undertaking  so  fully  ter  by  the  railway  :— 

Min.  9.  d. 

From  the  centre  of  Liverpool  to  the  railway  in  an  omnibus 20  0  6 

Waiting  for  the  starting  of  train,  &c 5  0  0 

Time  on  railway 90  6  6 

From  station  at  Manchester  to  centre  of  town 20  0  6 


Three  changes  of  vehicles,  &c,  and 
2£  hours  expended  in  a  distance  of  31 
miles,  at  the  charge  of  7$.  6d. 

Let  the  road  be  in  good  condition 
through  Warrington,  and  the  steam-car- 
riages will'  run  it  in  as  short  a  time  for 
1$.  6d.  less,  and  without  any  changing. 
When  this  takes  place — and  it  will — 
what  becomes  of  the  railway  shares ? 
They  will  not  be  worth  25/.  per  share.  If 
'this  result  may  be  anticipated  on  the 
Liverpool  and  Manchester,  what  will 
ensue  on  other  railways?  Can  it  be  sup- 
posed that  coach -proprietors,  innkeepers, 
carriers,  persons  who  have  lent  money  on 
the  trusts  (a  very  serious  consideration  to 
those  who  have  no  other  security  than 
the  tolls),  and  all  concerned  on  the  com- 
mon roads  in  the  transit  trade,  will  be 
silent  and  sit  still  ?  Be  assured  that  very 
soon  they  will  begin  to  work  for  their  own 
preservation.  Hills  will  be  levelled; 
soft  roads  made  hard;  water  and  coke 
stations   prepared,   and    locomotive-car- 


135      7    6 

riages  ply,  on  the  roads,  and  beat  in  speed 
comfort,  safety,  and  cheapness,  all  the 
railroads,  and  return  a  profit  to  the  Com- 
panies who  work  them  greater  than  any 
undertaking  with  which  I  am  acquaint- 
ed. The  coachmen  are  the  fittest  men 
to  steer  the  vehicles;  every  horse-boy  and 
helper  will  be  required ;  and  the  traffic 
to  places  like  Tunbridge,  Margate,  Bath, 
Southampton,  &c,  facilitated  and  in- 
creased, to  the  benefit  of  every  body, 
and  not  exclusively  the  shareholder  and 
employes  of  railway-proprietors. 

The  coal-owners  will  be  materially 
benefitted  when  steam-carriages  are  esta- 
blished. Suppose  a  steam-carriage  to 
consume  one  bushel  of  coke  per  mile,  and 
to  require  a  supply  for  50  miles  each  day, 
and  to  work  313  days  per  annum,  it 
would  require  870  chaldrons  a  year, 
which  being  made  at  the  pit-mouth  of 
small  coal,  would  prove  a  very  profitable 
commodity.  Suppose  that  coke  for  2,000 
miles  a  day  were  required  from  Northum- 
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berland,    the  demand   would  be  about 
30,000  chaldrons  a  year;  an  object  worthy 
the  attention  of  the  coal-owners. 
I  am,  Sir, 
Your  obedient  servant, 

Nath.  Ogle. 

58,  Baker-street,  Portman  square. 

[Although  we  readily  give  insertion  to 
Mr.  Ogle's  vindication  of  himself  and 
his  steam-carriage  speculations — feeling 
much  for  the  personal  sacrifices  they  have 
cost  him,  and  admiring  not  a  little  the 
indomitable  spirit  with  which  he  bears 
up  against  them — we  need  scarcely  ob- 
serve, that  we  differ  altogether  from  him 
in  regard  to  the  comparative  merits  of 
steam-travelling  on  railways  and  on  com- 
mon roads.  We  think  the  advocates  of 
the  latter  do  themselves  no  small  harm 
by  indulging  in  comparisons  of  this  sort. 
Because  railways  thrive,  it  is  not  to  fol- 
low that  common-road  steam-carriages 
should  be  abandoned.  Surely  there  is 
ample  room  for  both — not  perhaps  as 
competitors,  but  certainly  as  auxiliaries. 
The  railway  system  would  probably  be 
found  to  answer  best  for  long  lines  of 
communication,  and  the  common-road 
steamers  for  short  cross  and  branch  lines. 
Mr.  Ogle  thinks  short  railways,  such  as 
the  Greenwich,  likely  to  be  the  best ;  but 
this  is  against  all  experience  and  all 
sound  locomotive  doctrine.    The  Liver- 

rl  and  Manchester  Railway  (supposing, 
argument  sake,  all  Mr.  Ogle  says  of 
it  be  correct),  does  not  furnish  a  fair  cri- 
terion by  which  to  judge  of  other  rail- 
ways. It  cost  more  than  any  other  rail- 
way, with  one  or  two  exceptions,  is  ever 
likely  to  cost ;  and  it  is  worked,  also,  at 
much  greater  expense.  It  is  said,  more- 
over, to  be  under  the  influence  of  certain 
sinister  influences  (see  Mr.  Gray's  letters), 
which  cause  it  to  be  less  profitable  than 
it  might  be.  Competition  between  a 
well-constructed  and  well-managed  rail- 
way and  common-road  steam-carriages 
must  ever  be  considered  out  of  the  ques- 
tion, as  long  as  it  is  impossible  to  deny 
that  the  friction  in  the  one  case  is,  at  the 
least,  a  dozen  times  greater  than  in  the 
other.— Ed.  M.  M.] 


AEROSTATION. 

Sir,— I  feel  much  obliged  by  your  so 
promptly  inserting  my  letter  on  "Self- 


acting  Machinery,"  and  hope  you  will 
not  think  me  troublesome  if  1  make  a 
few  remarks  on .  aerostation,  which,  I 
think  may  not  only  be  of  use  to  others, 
but  also  be  serviceable  to  myself : — as,  if 
I  can  say  something  to  the  purpose,  it 
will  make  my  assertions  (p.  300,)  more 
easily  credited,  and  give  me  some  weight 
in  the  opinions  of  the  mechanical  world. 
I  shall  first  point  out  what  I  consider  to 
be  improper  in  the  construction  of  the 
"  Eagle,1*  and  then  advance  some  ideas 
of  my  own  on  the  subject.  It  appears 
that  the  usual  weight  of  the.  air  near  the 
surface  of.  the  earth,  is  1£  ounces  per 
cubic  foot,  or  800  times  less  than  that  of 
water !  Therefore  a  vessel  devoid  of  air 
must  ascend,  if  not  held  down  by  a  pre- 
ponderating weight;  consequently,  to 
raise  apparatus  and  a  man,  whose  united 
weights  shall  be  eleven  stones,  there  must 
be  a  vacuum  equal  to  2,000  cubic  feet  to 
cause  them  to  float  in  the  atmosphere. 
Now  I  presume  that  vacuum  must  be 
specifically  lighter  than  gas;  therefore, 
if  it  takes  a  vessel  containing  2,000  feet 
of  vacuum  to  lift  154  lbs.,  it  must  take 
more  space  of  balloon  when  inflated  by 
gas  to  do  the  same. 

I  do  not  pretend  to  be  infallible,  there- 
fore  my  ideas  may  be  wrong,  and  if  so, 
with  all  humility  I  stand  corrected;  but 
if  I  am  right,  the  "  European  Aeronauti- 
cal Society  "  will  find  they  have  miscal- 
culated, and  instead  of  manning  their 
vessel  with  a  crew  of  seventeen  persons, 
she  will  be  scarce  able  to  rise  with  5001bs.f 
including  the  weight  of  the  vehicle; 
and  the  higher  she  ascends,  the  less  able 
will  the  atmosphere  be  to  support  her!. 
Especially  if  carbnretted  hydrogen  be 
used,  as  it  is  much  heavier  than  hydrogen 
itself. 

I  perfectly  agree  with  Mr.  Baddeley, 
that  the  proprietors  have  acted  somewhat 
imprudently  in  fitting  up  an  experimental 
balloon  on  such  a  large  scale,  when  a 
small  one  would  be  more  easily  managed, 
— would  sufficiently  prove  or  disprove  the 
correctness  of  their  theory,  and  be  at- 
tended with  less  expense.  The  dispro- 
portion of  the  machine  (7,000  feet)  to  the 
load  intended  to  be  carried,  makes  me 
imagine  the  proprietors  either  have  not 
understood,  or  have  not  taken  the  trouble 
to  think  about  it ;  or  else  have  not  de- 
signed the  "Eagle"  to  soar  in  the  air 
at  all!     1  do  not  like  the  idea  of  the 
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last  bunting  just  as  t  was  ready  to  as* 
cend.  It  could  easily  be  contrived,  and 
smells  very  like  a  hoax. 

The  "  Eagle  "  seems  to  be  constructed, 
with  respect  to  the  steering  apparatus,  on 
the  same  erroneous  principle  on  vthich,  I 
believe,  all  aerostatic  machines  hitherto 
have  been  made;  and  nothing  can  ac- 
count for  the  hum-drum  sameness  of 
manner  which  may  be  traced  through  all 
the  stages  of  aerostation,  but  the  opinion 
that  men  of  real  mechanical  turns  have 
never  yet  lent  their  minds  to  the  study  of 
that  science.  Wishing  to  steer,  they  at- 
tach their  rudder  (propeller,  sails,  or 
what  else  they  use  for  that  purpose)  to 
the  car,  which  being  so  much  inferior  to 
the  balloon  in  point  of  magnitude,  can 
have  no  sensible  effect  on  it  (further  than 
a  tendency  to  upset  it,  if  caught  by  a 
sudden  squall),  especially  as  it  is  not 
Jirmly,  unbendingly  fixed ;  but  only  by 
t  flexible  cords,  tightened  by  the  weight  of 
the  aeronauts !  It  is  like  attempting  to 
turn  a  carriage  by  some  steering  ma- 
chinery connected  with  the  fore-wheels, 
while  the  horses  which  drag  it  are  run* 
ning  in  a  direct  line.  Surely  the  easiest 
way  is  to  guide  the  horses,  and  the  car* 
riage  will  follow. 

In  making  an  aerostatic  machine,  I 
would  recommend  that  the  inflated  part, 
er  balloon,  should  be  made  in  the  form 
of  a  double  convex  glass  (it  needs  no 
drawing  to  illustrate  this);  and  round  the 
edge  attached  to  netting  should  be  a 
hoop,  from  which  the  car  should  be  sus- 
pended. I  mean,  the  convexity  of  one 
side  should  be  next  the  heavens,  and  the 
other  next  the  earth,  so  that  the  car 
should  hang  precisely  under  the  centre  or 
globular  part  of  the  whole.  To  the  edge 
or  hoop  at  each  side  1  would  have  some 
light  poles,  with  sails  on  them,  adjustable 
by  running  lines  from  the  car,  that  the 
aeronauts  should  not  by  much  moving 
disarrange  the  centre  of  gravity  $  behind, 
exactly  between  the  sails,  should  be 
placed  the  rudders,  also  under  the  con- 
trol of  the  helmsman  in  the  srune  man- 
ner. The  load  should  be  proportioned  to 
the  buoyancy  of  the  balloon,  else  the  tra- 
vellers will  be  tossed  about  as  1  have  seen 
the  tail  of  a  paper  kite,  when  it  has  been 
either  too  short,  or  too  light  Instead  of 
using  propellers  as  yet,  1  would  search 
for  currents  of  air  as  near  the  direction  I 
wanted  to  be  as  possible;  which  might 


be  ascertained  by  letting  out  from  time  to 
time  a  sheet  of  paper,  the  four  corners 
fastened  by  threads  to  a  piece  of  ballast 
parachute-wise,  and,  by  "  tacking"  occa- 
sionally, I  think  the  voyagers  might  come 
pretty  near  their  mark. 

Instead  of  gas,  which  is  expensive,  and 
cannot  at  all  times  be  had,  I  would  use 
air  rarefied  by  heat;  a  small,  light  stove 
might  be  fixed  in  the  car,  and  the  heated 
air  or  smoke  conveyed  up  into  the  bal- 
loon by  a  flexible  tube,  in  such  a  manner 
that  an  accident  from  fire  could  not  hap- 
pen. By  a  damper  the  "  feed"  could  be 
stopped  off  or  put  on,  to  allow  the  balloon 
to  descend  or  ascend  at  pleasure.  I  do 
not  bring  heated  air  forward  aB  any  thing* 
new,  for  I  am  aware  that  Montgolfier 
ascended  from  Paris  more  than  once  by- 
means  of  it.  In  case  of  accidents  short 
of  actual  fire,  this  shape  of  balloon  will 
act  as  a  parachute,  and  so  diminish  that 
rapidity  of  descent  which  would  other- 
wise cause  the  loss  of  life. 

Perhaps  a  cheaper  and  more  available) 
mode  of  ascent  would  be  to  make  a  light 
frame  of  steel  rods,  the  same  shape  as 
above,  covered  with  netting,  and  capable 
of  bearing  a  pressure  of  13  or  ldlbs*  per 
inch.     Cover  this  with  varnished  silk,  air- 

Froof,  and  by  an  air-pump  exhaust  it. 
t  may  be  fitted  up  in  the  same  manner 
with  respect  to  steering  as  above*  When 
the  idea  first  struck  me,  I  thought  I  had 
hit  on  something  quite  new  J  but  on 
looking  over  some  books,  I  found  that  the 
celebrated  Friar  Bacon  had  hinted  some- 
thing of  the  same  kind  in  the  middle  of 
the  13th  century.  This,  in  my  estimation, 
seems  the  best,  readiest,  safest*  and 
Cheapest  mode  of  transit,  and  ought  to  be 
tried.  By  this  method  the  machine 
might  be  worked  to  the  exact  gravity  of 
the  air,  and  be  wafted  on  the  breese 
without  materially  rising  or  falling.  For 
descent,  air  might  be  speedily  let  in  by  a 
valve  or  oock,  and  the  voyagers  might  be 
lowered  to  the  earth  as  gently  as  they 
could  wish.  Apologising  for  this  length* 
ened  detail, 

I  remain,  Sir,  yours  respectfully, 
William  PsabsoS. 

Bishop  Auckland,  August  7,  IStt. 

P.  S.— I  have  noticed  the  few  words 
(kindly,  no  doubt,)  meant  for  me  by  S.  Y.; 
but  his  proposition  does  not  exactly  meet 
my  views :  I  i'eel  obliged  to  him  though 
all  the  same. 
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TO  THE  UN1VEESAL  BOWER.* 


God  of  the  Persian ! 
Who  worshipped  thee  under 
The  Moslem's  aversion, 
In  love  and  in  wonder ! 
Who  typed  thee  as  Fire, 
But  knew  thee  in  truth 
In  thine  attributes  higher, 
Through  all  nature's  growth. 
Bountiful  Heat! 
Parent  of  motion ! 
Swift  are  thy  feet, 
As  a  bird  of  the  ocean. 

Soul  of  the  solar  world ! 

Spirit  of  bliss ! 

Thou  who  hast  lightniug  hurled, 

Lighted  Love's  kiss ; 

The  universe  moving, 

Latent  or  present, 

Hating  or  loving, 

Ancient  or  recent ; 

Known  under  many  shapes, 

Wonderful  Heat! 

With  thee,  each  heart  leaps ; 

Without  thee,  none  beat. 

Where  fierce  volcanoes  flash, 
And  foams  the  rushing  river ; 
Where  avalanches  crash, 
And  trembling  mountains  quiver; 
Where  wild  tornadoes  hiss, 
And  pealing  thunders  roar j 
And  forked  lightnings  kiss 
The  desolated  shore ; 
Where  Ocean's  mounting  waves 
Sweep  the  earthquake-riven  land ; 
There,  Heat  hath  bid  his  slaves 
Show  the  wonders  of  his  hand. 

Where  the  bellowing  cannon, 
Man  made,  unmakes  man ; 
Where  Fever  lays  her  ban  on, 
Withering  up  Life's  span ; 
Where  steel  with  steel  is  meeting, 
As  human  demons  close, 
And  human  hearts  are  beating, 
With  hate,  no  mercy  knows ; 


Where  the  poisoned  gases 
Ride  the  wild  simoom, 
In  the  deserUborn  oases, 
Heat  hath  made  his  home. 

In  the  flint's  hard  heart  he  sleeps, 
Till  the  blow  awakes  his  ire,    ' 
When  the  flashing  spark  upleaps, 
Aud  he  dons  his  robe  of  fire; 
In  lambent  flame  first  orawling, 
The  lowly  slave  of  man ; 
Anon  in  power  appalling, 
He  grasps  a  wider  span ; 
Where  the  fire-damp  rages, 
A  tyrant's  form  he  takes, 
And  then  in  steam  assuages 
The  misery  he  makes. 

On  the  crest  of  the  ocean-tides 

How  he  rejoices ! 

How  on  Love's  wings  he  rides, 

Warms  lovers'  voices ! 

In  the  buds  of  the  young  flowers, 

Mark  how  he  nestles ! 

In  the  trees,  and  the  leafy  bowers, 

Hark  how  he  rustles ! 

With  the  swift  steed  he  hies  on 

In  arrowy  flight; 

With  the  wild  bird  he  flies  on, 

Like  meteors  by  night. 

Spirit  of  Matter ! 

Beautiful  Heat! 

Who  bidst  atoms  scatter, 

And  then  again  meet, 

To  give  forth  new  forms 

To  the  varying  Earth, 

While  Harmony  warms 

At  each  beautiful  birth  ; 

Without  thee,  Life  lives  not, 

And  Death  himself  dies; 

Light  or  sound  the  world  gives  not, 

To  mark  how  Time  flies. 

Junius  Redivivus. 


*  The  word  "  power"  i»  here  used  in  the  mechanical  sense, 
whose  profession  it  is  to  hunt  out  "  material"  heresies. 


I  premise  this  to  save  trouble  to  those 


Digitized  by 


Googk 


392 


LEVER   AND   SPRING   BALANCES, 


LEVIR   AND  SPRING   BALANCES.   ■ 

Dear  Sir, — The  public  are  already  in- 
debted to  the  ingenuity  of  many  fur  va- 
rious contrivances  adapted  to  the  purpose 
of  weighing.  Some  have  vastly  improved 
the  conveniences  of  the  old-fashioned 
beam.  Others  have  devoted  their  atten- 
tion to  supersede  the  employment  of 
weights,  by  the  use  of  oval  or  spiral 
springs,  and  have  produced  very  effective 
and  perfect  instruments,  with  all  the  ac- 
curacy necessary  for  their  intention, — 
such  as  Marriott's  Dial,  and  Salter's 
Spring  Balance.  But  no  person  has  yet 
availed  himself  of  the  effects  which  are 
to  he  derived  from  the  union  of  the  two 
principles  already  adopted.  It  is  then, 
with  all  due  deference  to  the  better  judg- 
ment of  others,  that  I  propose  a  machine 
of  very  easy  manufacture  and  small  ex- 
pense,  by  combining  the  lever  with  the 
spring  balances  of  Marriott,  or  Salter, 
which  appears  to  offer  many  advantages 
over  either  used  alone. 

Fig.  1. 


Fig.  1  represents  the  arrangement  for 
heavy  weights,  where  we  will  suppose 
the  distance  from  the  fulcrum  to  the 
point  of  suspension  to  which  the  spring 
balance  is  attached,  to  be  eight  times  the 
distance  of  the  fulcrum  from  the  point 
to  which  the  weight  is  to  be  suspended. 
Salter's  balances,  graduated  to  weigh 
24  lbs.,  and  whose  cost  is  about  five 
shillings,  will  then  weigh  192  lbs.,  and 
each  ilb.  division  will  indicate  2 lbs. 

Fig.  2. 


may  be  used  for  light  weights.  Of  course 
each  \  lb.  division  will  then  represent  only 
i  oz. 

Fig.  3. 


Fig.  2  is  the  reverse  application,  and 


Fig.  3  is  merely  the  conversion  of  the 
lever  to  a  simple  hook  for  supporting  the 
spring  balance  when  used  in  the  ordinary 
manner  for  immediate  purposes. 

It  is  obvious  that  with  a  combination 
of  this  kind,  and  using  one  of  Marriott's 
Dials  calculated  to  weigh  2  cwt.,  we  may 
readily  make  it  available  for  weighing  a 
ton,  and  thus  have  not  only  the  perfect 
use  of  the  dial  itself  when  detached,  but 
a  machiue  capable  of  weighing  very 
heavy  packages  without  weights,  thereby 
avoiding  the  expense  of  such  weights, 
the  trouble  of  removing  them,  and  the 
risk  of  a  false  computation. — Yours,  &c. 
Charles  T.  Coathupe. 

Wraxall,  Somerset,  August  II,  1835. 


LONDON     AND      BIRMINGHAM      RAILWAY 
COMPETITION. 

Sir,— The  Directors  of  the  London  and 
Birmingham  Railway  Company  having 
chosen  me  as  one  of  their  umpires  for 
awarding  a  single  prize  where  there  were 
nearly  seventy  competitors,  it  was  to  be 
expected  that  many  of  those  who  failed 
of  attaining  it  would  be  dissatisfied  with 
the  decision,  and  that  it  might  lead  to 
letters  and  observations,  which,  as  far  as 
they  might  impugn  only  our  judgment,  it 
was  not  my  intention  to  reply  to ;  but  Mr. 
Woodhouse's  letter  in  your  last  number, 
relating  to  a  matter  of  fact,  requires  to 
be  noticed.  He  states,  that  one  of  the 
suggestions  I  have  offered  was  first  made 
by  him,  and  that  it  ought  to  have  been 
so  stated,  to  which  I  readily  assent,  and 
I  certainly  should  have  so  stated  it  in 
my  report,  had  I  at  the  time  been  aware 
of  the  fact.  1 1  is  true  that  the  suggestion 
was  made  in  Mr.  Woodhouse's  descrip- 
tion, but  it  may  be  conceived  that  two 
months  after  reading  over  seventy  state- 
ments and  propositions    from    different 
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parties,  some  points  might  easily  escape 
recollection  without  any  want  of  candour. 
The  suggestion  is  at  present  untried,  and, 
I  have  no  doubt,  by  many  considered 
of  questionable  utility.  If,  however,  it 
should  be  tried  and  found  useful,  I  very 


cheerfully  concede  all  the  merit  of  it  to 
Mr.  Woodhouse,  who  is  certainly  right 
as  to  the  fact,  although  quite  mistaken 
as  to  the  motive. 

I  a  in,  Sir,  yours,  &c. 

Peter  Barlow. 


DESCRIPTION  OP  AN  ECONOMICAL  AND  CONVENIENT  METHOD  OF  CONSTRUCTING 
MERCURIAL  TROUGHS,  &C.  BV  W.  H.  WEEKES,  ESQ.,  PHILOSOPHICAL  LECTURER, 
SANDWICH. 


To  the  celebrated  Priestley,  the  justly 
revered  founder  of  pneumatic  chemistry, 
we  are  also  indebted  for  the  introduction 
of  the  use  of  mercury  as  an  eligible  and 
accurate  agent  of  manipulation  in  va- 
rious experiments  with  the  gases.  Owing 
to  the  heavy  and  expensive  nature  of  the 
mercurial  fluid,  it  becomes  important  to 
render  the  troughs  and  other  vessels,  by 
means  of  which  it  is  employed,  as  small 
and  portable  as  the  general  character  of 
the  experiments  to  be  performed  there- 
with will  possibly  admit.  Blocks  of  hard 
wood,  carved  and  shaped  with  no  incon- 
siderable degree  of  labour  and  expense, 
appear  to  have  constituted  the  first  mer- 
curial troughs  of  the  pneumatic  chemist ; 
to  these  succeeded  marble,  cut  and  po- 
lished, in  all  probability,  in  a  still  greater 
ratio  of  cost  and  pains.  Subsequently, 
the  ingenious  philosophical  instrument- 
maker,  Newman,  presented  the  scientific 
world  with  his  elegant  and  valuable 
apparatus  for  such  purposes,  formed  of 
varnished  cast-iron,  the  use  of  which  is 
now  pretty  generally  adopted  by  experi* 
mental  chemists. 

Few  persons,  I  am  persuaded — what- 
ever might  have  been  their  first  views — 


can  have  entered  with  true  philosophic 
ardour  and  perseverance  upon  a  series  of 
original  experiments,  without  soon  per- 
ceiving the  necessity  of  frequent  changes 
in  the  mere  form  of  their  apparatus;  and 
J  believe  it  may  also  be  safely  asserted, 
that  few  circumstances  tend  more  de- 
cidedly to  the  success  of  a  course  of  ex- 
periments than  a  facility  of  contriving, 
mounting  and  adapting  apparatus  to 
combat  emergencies,  and  meet  the  spe- 
cial objects  of  the  experimentalist.  By 
such  expediency  are  expenses,  often  for- 
midable enough  in  themselves  to  cut 
short  the  career  of  investigation,  avoided, 
and  a  series  of  laborious  and  valuable 
researches  brought  to  a  successful  ter- 
mination :  it  is,  therefore,  obvious  that 
whatever  means  will  conduce  to  effect 
the  accomplishment  of  our  scientific  pur- 
suits upon  the  neatest,  most  simple  and 
economical  principle,  cannot  fail— as  it 
tends  to  promote  not  only  the  objects  of 
science,  but  to  increase  the  number  of 
experimentalists — to  enhance  the  joint- 
stock  of  facts  from  which  philosophy 
draws  materials,  and  deduces  conclusions 
that  ultimate'y  enable  her  to  unlock  the 
hidden  mysteries  of  nature.     Upon  the 
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adoption  of  iuch  views*  it  becomes  de- 
sirable that  all  who  are  devoted  to  scien* 
tiflc  researches  should  communicate  freely 
such  facts  and  contrivances  as  necessity, 
experience,  or  chance  may  have  rendered 
familiar  to  them.  Actuated  by  this  prin- 
ciple, I  shall  now  describe  a  kind  of 
mercurial  trough,  which  I  have,  during 
several  years,  rather  extensively  employed 
in  various  ways  with  entire  success  and 
satisfaction,  so  far  as  respects  the  utility 
of  the  apparatus  in  question.  The  cost 
of  this  trough  is  too  insignificant  to  re- 
quire mention;  and  every  experimental 
chemist  who  possesses  the  most  ordinary 
share  of  mechanical  ingenuity,  may  sup- 
ply himself  therewith  in  a  few  hours,  and 
thus  vary  the  form  as  often  as  he  pleases, 
in  order  to  meet  the  exigencies  of  every 
case  as  it  presents  itself  to  his  progress. 

Newman's  smallest  mercurial  trough 
requires  the  use  of  20  lbs.  of  mercury  for 
ordinary  manipulations ;  but  by  attention 
to  the  form  and  capacity  of  the  cavity  in 
the  trough  employed,  the  experimenta- 
list will  be  enabled  to  command  complete 
success  in  a  great  variety  of  interesting 
researches,  by  means  of  a  much  smaller 
quantity  of  the  fluid. 

Let  us  suppose  an  occasion  for  a  mer- 
curial trough,  the  block  or  outline  of 
which  shall  require  to  be  a  parallelogram 
eight  inches  in  length,  four  in  depth, 
and  three  inches  wide— (vide  engraving). 
We  proceed  to  its  fabrication  as  follows : 
Fasten  four  thin  pieces  of  deal  together 
by  means  of  small  brads  or  otherwise,  so 
that  the  space  included  by  them  shall 
represent  the  aforesaid  parallelogram : 
these  boards  are  now  to  serve  the  pur- 
pose of  a  case  or  mould.  Now  take  two 
parts  of  common  whiting  (prepared  or 
washed  carbonate  oi  lime),  one  part  of 
plaister  of  Paris  (sulphate  of  lime)  fresh 
burnt ;  mix  these  by  the  addition  of  water 
to  the  consistence  of  a  thick  cream.  The 
inside  of  the  deal  mould  being  previously 
oiled  to  prevent  adhesion,  pour  in  the 
mixture  until  the  mould  is  full,  and  leave 
it  at  rest  for  a  few  hours  in  a  rather  warm 
and  dry  atmosphere.  When  the  block  is 
turned  out  of  the  mould,  the  requisite 
excavations  may  be  made  with  great 
neatness  and  facility  by  the  aid  of  two 
or  three  gouges  and  chisels,  and  the  work 
afterwards  finished  with  the  assistance  of 
a  flat  file  and  a  few  pieces  of  glass-paper. 
As  soon  as  this  is  done  to  the  satisfaction 
of  the  operator,  the  trough,  is  to  be  well 
brushed  over  with  good  linseed  oil;  and 


this  operation  should  be  frequently  re* 
peatect  until  no  more  oil  is  absorbed.  If 
the  work  be  left  for  a  day  or  two  to  dry 
and  harden,  it  will  be  found  to  present 
an  appearance  similar  to  Wedgwood's 
Ware,  is  as  easily  washed  and  kept  clean, 
resists  a  considerable  blow,  has  no  affi- 
nity for  mercury,  and  is  light,  portable, 
and  convenient" 

The  accompanying  figure  represents  a 
mercurial  trough,   made   several  years 
since,  and  which  has  been  frequently  in 
use,  during  the  summer  months,  since 
its  formation,  as  above  described,  nor  has 
it  suffered  the  slightest  change  from  ex- 
posure by  day  and  night  to  the  variations 
of  the  atmosphere  and  other  contingen- 
cies.   It  was  originally  constructed  ex- 
pressly  for  the  purpose  of  verifying,  by  a 
series  of  actual  experiments  on  the  re- 
spiration of  plants,  an  ingenious  theory, 
entitled  by  its  author  (Mr.  Thomas  Pine, 
of  Maidstone,  in  Kent)  "  Electro-Vege- 
tation," and  which  only  requires  to  be 
better  kuown,  in  order  to  insure  it  the 
adoption  of  natural  philosophers  and  men 
of  science  generally.     An  idea  of   the 
cavity  of  this   trough,  I   think,  will   be 
readily  formed  from  an  inspection  of  the 
engraving:   it  requires  not  more   than 
from  ten  to  fourteen  ounces  of  mercury 
to  charge  it  for   any  manipulation   to 
which  it  is  adapted.    From  the  left-hand 
end  of  the  trough,  a  groove,  cut  by  a 
small  gouge,  descends  to  the  central  oval 
cavity  containing  the  mercury :  in  a  si- 
milar groove  of  the  opposite  end  rests  a 
bolt-head  receiver,  the  globular  part  of 
which  is  about  five  inches  in  diameter, 
the  orifice  of  the  neck  being  immersed 
in  the  fluid,  and  a  small  branch  from  a 
growing  plant  or  tree  brought  down  the 
left-hand  groove   is  easily  bent  to  the 
course  of  the  trough,  and  continued  on- 
ward to  the  receiver.     The  mercury  now 
acts  as  a  valve  to  cut  off  all  communica- 
tion with  the  externa]  atmosphere;  and 
after  a  sufficient  lapse  of  time  it  will  be 
at  the  option  of  the  operator  to  ascertain 
by  a  proper  mode  of  testing,  any  change 
in  the  gaseous  contents  of  this  portable 
laboratory.    The  neck  of  the  globe  may 
he  firmly  secured  by  a  piece  of  tape  or 
list  passed  over  it,  and  continued  along  a 
groove  cut  under  the  bottom  of  the  trough, 
while  the  latter  may  rest  in  security  by 
its  own  weight  upon  a  stool,  block,  or 
other  convenient  means  of  support 

W.  H.  W. 

Anguftt  2,  1835. 
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THE    HOUSE    OF     COMMONS     AND    THE 
STEAM-CARRIAGE    PROJECTORS. 

Sir, — When  may  we  expect  an  ab- 
stract of  the  evidence  (for  evidence  it  is 
to  be  supposed  there  was)  taken  during 
the  present  Session  of  Parliament  on  the 
subject  of  Mr.  Gurney's  claims  to  a  na- 
tional reward?  The  anxiety  of  your 
readers  for  its  perusal  has  naturally  been 
increasing  ever  since  you  informed  them 
of  the  astounding  fact,  that  the  Com- 
mittee had  recommended  a  grant  of  six- 
teen thousand  pounds  to  be  made  by  way 
of  a  compensation  for  Mr.  Gurney's 
labours.  The  evidence  given  last  Ses- 
sion was  so  far  from  justifying  the  recom- 
mendation of  so  lavish  a  grant,  that  it 
only  served  to  convince  those  who  atten- 
tively considered  it,  that  Mr.  Gurney  had 
no  claim  on  the  public  purse  for  a  single 
farthing;  extraordinary,  therefore,  we 
may  naturally  conclude,  must  be  the  na- 
ture of  the  testimony  which  has  since 
been  produced.  Unless,  indeed,  it  be  of 
a  most  extraordinary  character,  and  very, 
very  different  from  all  that  preceded  it, 
the  conviction  will  be  irresistible  that  the 
reformed  House  of  Commons  is,  at  least, 
quite  as  easily  to  be  gulled  as  any  House 
of  Commons  of  the  old  school ;  albeit, 
they  were  but  too  prone  to  throw  away 
the  public  money  on  quacks  and  pre- 
tenders, provided  they  possessed  the 
essential  qualification  of  a  thorough,  un- 
blushing impudence,  in  trumpeting  forth 
their  "  claims." 

It  is  hard  to  conceive,  before  seeing  the 
,  Report  and  Evidence,  on  what  possible 
ground  Mr.  Gurney  is  adjudged  worthy 
of  the  trifling  sum  the  Committee  would 
award  to  hiin.  Is  it  because  he  has  suc- 
ceeded in  proving  the  practicability  of 
economical  travelling  by  steam  on  com- 
mon roads?  Let  Mr.  Gurney's  own  total 
abandonment  of  his  own  carriages  an- 
swer; or,  if  that  will  not  suffice,  the 
withdrawal  of  his  successor,  Sir  Charles 
Dance,*  from  the  field,  the  profitable 
field,  of  steam-travelling.  Is  it  because 
he  was  the  first  inventor  of  steam-loco- 
motives on  common  roads?  Mr.  Faraday 
mijrlit  perhaps  say  yes  (ride  his  former 
evidence);  but  the  Committee  ought  to 
have  been  aware,  even  without  asking, 


•  Have  the  Committee  bethought  themselves, 
this  time,  of  esainin  ng  Sir  Charles,  and  hearing 
from  his  own  mouth  the  details  of  the  profits  he 
reaped  from  running  the  carriage  (or  carriages)  be- 
tween Cheltenham  and  Gloucester?  And  if  not, 
why  not  I 


that  a  Mr.  Griffith  invented  and  con- 
structed a  steam- carriage  at  least  three 
years  before  Mr.  Gurney  commenced  hie 
experiments  on  the  subject,  smd  professed 
to  have  succeeded  as  perfectly  a6  his  more 
fortunate  successor;  so  that  Griffith,  and 
not  Gurney,  has  the  best  claim  on  that 
soore.  True,  his  valuable  invention  has 
long  ago  become  mere  old  iron — but 
what  of  that  ?  It  is  not  perhaps  too  late 
for  him  to  apply  to  Parliament  with  a 
fair  prospect  of  catching  a  few  thousands 
from  the  golden  shower  of  "  remunera- 
tion." 

If,  again,  the  sixteen  thousand  are  to 
be  given  to  make  up  for  the  losses  in- 
curred in  prosecuting  an  abortive  project 
which  might  have  been  of  public  utility, 
it  appears  most  probable  that  other  par- 
ties, and  not  Mr.  Gurney,  would  have  the 
fairest  title  to  "  the  spoil."  In  every  pos- 
sible point  of  view  the  proposed  grant 
takes  the  form  of  an  insult  to  common 
sense,  unless  some  very  unlooked-for  and 
very  remarkable  facts  have  come  out  on 
the  resumed  investigation.    We  shall  see. 

Steam-carriages  have,  from  the  very 
first,  been  the  subject  of  some  of  the  most 
outrageous  and  ridiculous  puffing  that 
could  well  be  imagined;  and,  in  one 
feature,  this  puffing  has  been  rather  pecu- 
liar. The  House  of  Commons  has  been 
pressed  into  the  service.  A  few  rodo- 
montade flourishes  from  interested  specu- 
lators, backed  by  not  a  few  corroborative 
absurdities  from  shallow  pretenders  to 
scientific  knowledge,  induced  the  House, 
four  years  ago,  to  commit  itself  by  pub- 
lishing a  Report,  embodying  and  adopt- 
ing all  the  trash  emitted  by  these  two 
very  trustworthy  classes,  to  the  astonish- 
ment of  all  sober-minded  lookers-on ;  an 
astonishment  which  time  has  only  tended 
to  increase.  And  now  even  that  folly, 
disgraceful  as  it  was,  is  to  be  outdone ; 
unless  Mr.  Chancellor  of  the  Exchequer 
should  continue  to  withhold  his  consent 
to  the  grant,  which,  it  is  heartily  to  be 
hoped  he  will  have  the  good  sense  and 
the  firmness  to  do. 

Where  now  are  all  our  once-flourishing 
steam-carriage  builders?  The  publio 
hears  nothing  of  them ;  and  horse-drawn 
stage-coaches  are  still  to  be  seen  on  the 
roads,  even  between  London  and  Holy- 
head !  Where  is  Gurney,  where  Russell, 
Hancock,  Redmund,  Dr.  Church,  Colonel 
Macerone,  Ogle  and  Summers,  Sharp 
and  Roberts,  cum  multis  aliis.  "  And 
Echo    answers,    '  Where?' "     Messrs. 
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Maudsley  and  Field  are,  indeed,  doing 
more  wonders  with  their  new  steamer 
than  any  of  their  predecessors — according 
to  newspaper  paragraphs — but,  after  all 
that  we  have  read  and  seen,  newspaper 
paragraphs  are  not  exactly  the  very  best 
authority  on  the  subject.  By  this  time 
we  ought  to  have  something  a  little  more 
convincing. — Yours,  &c. 

H. 

London,  August  13, 1835. 

[We  have  not  yet  had  access  to  the 
new  evidence  in  Mr.  Gurney's  case,  but 
dare  say  we  shall  be  able  to  obtain  a 
copy  of  it,  in  time  enough  to  make  our 
readers  acquainted  with  the  substance  of 
it  before  the  matter  is  again  agitated  in 
Parliament.  Mr.  Cayley,  the  Chair- 
man of  the  Committee,  has,  we  observe, 
pledged  himself  to  bring  the  case  anew 
before  the  House  of  Commons  in  the 
next  Session.  Our  friend  H.  might,  we 
think,  with  great  propriety,  have  excepted 
from  the  queries  in  his  concluding  para- 
graph, that  most  persevering,  yet  least 
pretending  of  all  the  steam-carriage 
builders,  Mr.  Hancock.  Echo  would  not 
in  his  case  answer  "  where,"  if  Truth 
were  bye  to  bear  witness  that  he  still 
keeps  the  field  as  resolute  as  ever,  and 
as  likely  to  reach  the  goal  first  as  any. 
The  authentic  accounts  given  in  our  last 
number  of  the  journeys  made  to  Marl- 
borough by  Mr.  Hancock's  "  Erin,"  and 
the  carriage  built  by  Messrs.  Maudsley 
and  Field,  show  that  the  latter  have  no 
real  superiority  to  boast  of.  We  beg  also 
to  refer  H.  to  a  letter  in  another  part  of 
our  present  Number,  for  an  answer  to  his 
queries  so  far  as  Mr.  Ogle  is  concerned.— 
Ed.  M.  M.] 

THE     LATE     STEAM-CARRIAGE  JOURNEYS 
TO   MARLBOROUGH. 

Sir, — The  reports  given  in  your  num- 
ber of  to-day  of  the  trips  to  Marlborough 
and  back,  of  the  steam-carriages  of  Mr. 
Hancock  and  Messrs.  Maudsley  and  Field, 
are  both  deficient  in  one  important  par- 
ticular— they  do  not  state  the  weights 
propelled  by  each.  Without  these  data, 
it  is  impossible  to  come  to  any  correct 
conclusion  as  to  their  respective  merits. 
Your  obedient  servant, 

Qui  vis. 

Paddington,  August  15,  1835. 

[This  is  true ;  the  information  omitted 
is  quite  essential,  and  ought  to  be  sup- 
plied.— Ed.  M.M.] 


THE    AMERICAN     "  FASTEST     VESSEL     IN 
THE  WORLD.*' 

Sir,— As  the  account  sent  you  by  "  an 
American,"  of  the  steam-boat  Lexing- 
ton, and  inserted  in  your  journal  of 
Saturday  last,  does  not  explain  with  suf- 
ficient clearness  the  peculiar  mode  of 
construction  by  which  she  has  been 
enabled  to  accomplish  a  degree  of  speed* 
hitherto  quite  unrivalled,  and  by  many 
deemed  utterly  unattainable,  your  read- 
ers may  be,  perhaps,  pleased  to  re- 
ceive from  another  American  some  fur- 
ther particulars  on  the  subject.  I  have, 
not  myself  seen  the  Lexington,  but  my. 
information  respecting  her  is  from  a  good 
source. 

Suppose  two  arcs  of  a  circle,  passing 
from  stern  to  stem,  the  cord  of  which 
is  rather  longer  than  the  vessel,  and  that 
the  form  of  these  arcs  is  preserved  by 
braces  in  the  form  of  an  X;  suppose, 
further,  these  arcs  to  be  placed  vertically, 
opposed  the  one  to  the  other,  and  united 
at  their  extremities ;  also,  that  close  to 
each  brace  a  screw-bolt  ties  the  two  arcs 
together,  pressing  on  the  ends  of  the 
braces  somewhat  let  in.  Such  a  frame 
must  obviously  be  immensely  strong  to 
resist  perpendicular  pressure;  and  two 
such  frames  placed  parallel  to  each  other, 
resting  on  the  floor-timbers,  and  con- 
nected with  the  beams  and  ribs,  cannot 
but  make  an  extremely  stiff  yet  light 
vessel.  Such,  then,  is  the  Lexington. 
The  object  aimed  at  has  been  to  con- 
struct a  very  light  hull,  having  extraor- 
dinary vertical  strength,  so  as  to  be  able 
to  carry  much  more  than  usual  power  in 
proportion  to  size.  It  may  be  said  to 
combine  ship* carpentry  and  house-car- 
pentry, with  the  principle  of  the  bridge. 
This  mode  of  construction  distributes  the 
stress  over  the  whole  fabric.  A  great 
vertical  force  may  bear  on  the  arc  frames ; 
and  if  much  longitudinal  impulse  is  re- 
ceived, it  is  at  their  extremities.  Even- 
the  boilers  and  cylinders  of  the  engines 
are  borne  by  these  arc-frames;  and  the 
action  and  reaction  of  the  power  is  all 
included  within  them.  The  shell  of  the 
hull  buoys  up  or  carries  the  machinery 
without  being  called  on  to  bear  any 
strain. 

It  is  evident  that  a  boat  upon  this 
plan,  as  broad  and  as  long  as  Burden's 
twin-boat,  will  draw  but  half  as  much 
water,  and  present  no  more  cross  section  ; 
and  while  the  resistance  will  be  the  same, 
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mious  two  sides,  she  will  have  the  ad* 
vantage  of  not  parting  the  water  at  so 
much  depth,  and  of  avoiding  by  her 
shape  the  retarding  force  following  or 
occurring  at  the  stern. 

An  insuperable  objection  to  the  twin- 
boat  (as  has  indeed  been  already  verified), 
is  its  liability  to  strike  aground  or  against 
another  vessel  or  obstacle,  suddenly  with 
one  of  the  hulls,  when  of  necessity  the 
whole  momentum  of  the  other  is  exerted 
in  an  effort  to  rend  itself  separate.  And 
two  hulls  that  are  each  so  heavy  as  to 
sink  if  filled,  doubles  the  danger,  be- 
cause the  sinking  of  one  upsets  the 
whole.  Whatever  depresses  one  more 
than  the  other,  disturbs,  moreover,  the 
steering,  while  a  single  hull  may  heel 
without  diminishing  the  power  of  the 
helm. 

I  am,  Sir, 
Your  obedient  servant, 

James  Barstow. 

Llmchouse,  August  17,  1835. 


FIRE-PROOF   BUILDINGS. 

Sir, — On  a  former  occasion,  when 
making  some  remarks  on  the  origin  of 
fires,  and  the  phenomena  of  spontaneous 
combustion,  I  had  occasion  to  refer  to  a 
pamphlet,  containing  a  series  of  interest- 
ing experiments,  proposed  and  conducted 
by  Lord  Stanhope,  David  Hartley,  Esq., 
and  others,  under  the  superintendence  of 
the  "  Society  of  Associated  Architects" 
(1792-3).  Every  new  conflagration  ren- 
ders it  more  and  more  evident,  that  some 
legislative  enactment  must  eventually  be 
adopted  to  lessen  the  dreadful  destruction 
of  life  and  property  by  fire.  I  would 
earnestly  recommend  to  the  present  "  So- 
ciety of  British  Architects"  to  institute 
anew,  and  upon  a  large  scale,  experi- 
ments similar  to  those  detailed  by  Lord 
Stanhope  and  Mr.  Hartley;  they  seem 
called  on  to  do  so  as  scientific  conserva- 
tors of  public  safety,  and  could  not,  at 
all  events,  but  reap  honour  and  credit  to 
themselves  from  a  task  of  so  much  na- 
tional utility. 

It  has  long  since  been  recommended 
by  various  architects,  that  public  build- 
ings should,  as  far  as  possible,  be  con- 
structed with  fire- proof  materials,  and,  to 
a  considerable  extent,  this  has  been  done, 
though  accompanied  with  a  considerable 
increase  of  expense.    In  public  works 
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this  additional  expense  is  not,  perhaps,  of 
much  consequence,  as  it  is  the  means 
of  ensuring  great  stability  and  beauty, 
which  in  buildings  adapted  to  national 
purposes  are  objects  above  all  price.  But 
in  the  case  of  private  houses,  any  means 
of  security,  to  be  generally  adopted,  must 
be  cheap ;  and  hence  the  entire  absence 
of  security  by  which  they  are  now  so 
commonly  distinguished.  The  pamphlet 
says,  "  that  as  good  party-walls  are  the 
means  of  confining  a  fire  to  one  house,  so 
other  practicable,  and  not  expensive 
means,  will  confine  a  fire  to  one  room  in 
a  house."  The  necessity  of  this  must  be 
apparent  to  every  one  who  has  witnessed 
the  sudden  spread  of  fires  in  unprotected 
buildings,  rendered  still  more  destruc- 
tive, as  they  usually  are,  by  the  notori- 
ous delays,  or  the  more  notorious  want 
of  the  requisite  supply  of  water..  The 
Committee  appointed  to  examine  and 
report  upon  the  Plans,  give,  as  one  cause 
of  the  rapid  spread  of  fires,  the  follow- 
ing : — "  The  free,  constant,  and  uncon- 
trolled passage  of  air,  behind  the  wains- 
coat-linings  and  battenings,  in  almost  all 
buildings,  as  usually  constructed,  and 
the  easy  access  of  fire  from  story  to  story 
through  the  floors  and  up  the  usual 
wooden-staircases,  which  accelerates  the 
progress  of  fires  from  whatever  accident 
they  begin,  and  is  the  great  means  of 
rendering  buildings  combustible."  The 
justness  of  this  observation  I  am  able  to 
confirm.  A  few  months  ago  I  was  called 
in  to  examine  some  premises  in  Horse 
and  Groom-court,  Hoi  born,  that  were 
suspected  to  be  on  fire.  In  what  part 
was  not  known  ;  a  smell  of  fire,  however, 
was  communicated  to  the  houses,  right 
and  left,  lath  and  plaster  buildings ;  and 
it  was  stated,  that  the  smell  and  occa- 
sional smoke  had  been  of  two  days'  du- 
ration. Inquiries  were  made  at  the 
house  previous  to  my  examination,  but 
the  poor  woman  (I  believe  she  obtained 
her  living  by  ironing)  stated,  that  she 
had  not  had  any  fire  during  the  whole 
of  one  day.  The  room  was  wainscoated,*. 
and  had  been  in  its  time  fit  ted-up  in  a 
substantial  manner.  My  first  attention 
was  directed  to  the  fire-place  and  flue ; 
and  my  suspicions  were  amply  confirmed, 

*  Alt  the  property  abutting  that  part  of  Leather- 
lane,  was  formerly  an  extensive  inn,  I  believe 
called  the  Black  Bull ;  part  of  the  old  galleries 
still  remain.  It  was  built  previous  to  the  great 
fire  of  London. 
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by  observing  that  the  wainscoating  in 
front  of  the  chimney-breast  was  battened 
"out  to  the  extent  of  at  least  three  inches, 
and  open  at  the  soffit  of  the  fire-place, 
allowing  a  free  current  of  air  to  pass. 
Upon  passing  a  rod  up  this  vacuity,  I 
found  that  appearances  indicated  that 
the  wainscoating  had  been  extensively 
charred,  and,  in  fact,,  had  been  recently 
in  an  incipient  state  of  combustion.  Ap- 
plication was  made  by  letter  to  the  Fire- 
office  ;  the  reply  I  have  mislaid,  but  I 
recollect  that  it  was  exceedingly  unsatis- 
factory. In  my  opinion,  however,  the 
duty  of  seeing  to  the  matter  more  par- 
ticularly devolves  on  the  District  Sur- 
veyor. I  am  satisfied  that  until  the 
property,  which  still  continues  in  the 
same  state,  is.  condemned  either  by  in- 
quest or  otherwise,  the  whole  of  the 
surrounding  premises  (built  principally 
with  timber)  will  continue  in  imminent 
danger  from  accidental  fire. 

I  am  still  of  the  opinion,  I  once 
avowed,  that  the  majority  of  fires  are 
not  accidental,  and  that  the  only  way  to 
diminish  their  number  is  to  construct 
houses  in  such  manner  as  will  effectually 
confine  the  destruction  to  one  house  or 
to  one  room. 

I  shall,  with  your  permission,  continue 
this  subject  in  a  subsequent  number  of 
the  Mechanics7  Magazine,  and  give  such 
account  of  the  experiments  alluded  to 
above,  as  may,  perhaps,  be  the  means  of 
obtaining  for  it  a  greater  share  of  the 
public  attention  than  it  has  yet  received. 
I  am,  Sir, 
Respectfully  yours, 

C.  Davy,  Architect. 
3,  FarnivalVlnn,  August  18,  1835. 


INTEMPERANpE,    NOT    DIVISION     OF    LA- 
BOUR,   THE    BANE    OF    THE    WORKING 
CLASSES. 
(To  the  Editor  of  the  Mechanics'  Magaaine.) 

Reading  thy  Magazine.  June  13,  1835, 
under  the  article  "  Evil  effects  of  the 
division  of  labour,"  I  find  thy  corre- 
spondent, L.,  attributes  the  evil  actions 
of  the  poor  mechanic  to  his  early  em- 
ployment being  monotonous,  and  requir- 
ing no  exertion  of  mind.  In  my  opinion, 
it  is  not  the  existing  system  of  labour, 
lowering,  as  it  does,  the  cost  of  the  ne- 
cessaries and  luxuries  of  life  (as  "  L." 
'mself  admits),  and  placing  them  with- 


in the  reach  of  a  far  larger  proportion  of 
the  community  than  could  otherwise  ob- 
tain them — of  many  even  of  the  mecha- 
nics themselves, — it  is  not  this  system,  I 
say,  but  intemperance  which  is  the  rock 
on  which   they  split;  a  rock  which   I 
verily  believe  is  reared  by  the  grand  ad- 
versary of  man's  happiness,  to  destroy  the 
morals  and  produce  the  misery  and  crime 
we  have  deploringly  to  witness.     It  i* 
the  temporary  excitement  of  the  gin* 
shop,  which  is  the  commencement  of  the 
mechanic's  ruin;  he  increases  his  draught 
of  the  deadly  poison,  till  ere  many  days 
he  becomes  a  victim  to  a  depraved  appe* 
tite.      The  stimulus  and   pleasure  the 
spirits  give   are    momentary  compared 
with  the  permanent  weakness  of  the  body 
and  debility  of  mind,  which  are  the  in- 
evitable  results  of  an  habitual   use  of 
even  a  small  quantity  of  ardent  spirits. 
In  saying  so,  I  only  repeat  the  declared 
opinion  of   several   hundred   physicians 
and  surgeons,  many   of  them  ranking 
high  in  their  profession.     Let  not,  then, 
the  mechanic  be  led  to  think  that  the 
revival  of  a  by-gone  system  of  manufac- 
ture would  be  for  his  benefit,  or  that  he 
is  in  any  way  more   disadvantageous^ 
situated  than  his  forefathers.    Let  him 
be  assured  that  temperance  will  give  him 
the  means  of  obtaining  lasting  comfort 
and  pleasures,  which  he  will  seek  in  vain 
for  at  the  gin-shop.    I  believe  "  L."  to 
be  very  far  wrong  in  supposing  that  any 
feeling  of  alienation  exists  among  the 
rich  towards  the  poor.    Judging  from  the 
many  active  benevolent  institutions  which 
have  for  their  sole  aim  the  moral  and 
religious  good  of  the  poor,  I  should  con- 
clude that  a  contrary  feeling  of  kindness 
and  sympathy  prevails  in  a  greater  de- 
gree than  at  any  former  period  in  the 
history  of  our  country.    In  a  town  near 
the  metropolis  (one  out  of  a  great  many), 
some  benevolent  individuals  have  taken 
land,  and  relet  it  to  the  poor  at  very  mo- 
derate rents ;  this  is  the  poor  man's  bank, 
where  is  deposited  all  the  spare  time  and 
labour  of  himself  and  children,  and  it 
yields  good  interest,  healthy  and  inno- 
cent employment,  and  the  supply  of  his 
simple  board  with  bounteous  fare,  by 
which  the  desire  for  the  deceptive  grati- 
fications of  intemperance  is  lessened,  if 
not  entirely  subdued.     A  more  extended 
and  a  better  education  is  much  wanted. 
A  part  of  this  education  of  the  young 
should  consist  in  impressing  on  the  sus- 
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ceptire  mind  the  pleasures  of  temper- 
ance, and  the  sin  and  misery  attendant 
on  intemperance.  Government  has  done 
something  in  the  grant  of  20,000/.;  but, 
I  trust,  this  is  only  a  prelude  to  further 
pants,  as  an  encouragement  to  the  opu- 
lent classes  to  exert  themselves, — I  would 
by  no  means,  however,  leave  the  matter 
of  education  to  the  Government.  I  am 
so  convinced  that  the  labouring  classes, 
when  strictly  temperate,  may  be  their 
«wn  helpers,  and,  consequently,  their 
children's,  that  I  will  conclude  with  the 
relation  of  a  fact,  which  is  only  advanced 
as  an  instance  to  show  what  all  who  are 
similarly  situated  might  do,  if  willing  to 
adopt  the  means.  A  mechanic  at  Port- 
law  states,  that  before  he  became  a  tem- 
perate man,  the  habits  of  himself  and 
family  were  ruinous, — that  there  is  al- 
most a  certainty  of  a  drunkard's  children 
becoming  dissolute,  being  at  liberty  to 
do  as  they  please,  whilst  their  parent, 
who  ought  to  be  their  guardian,  is  drink- 
ing or  getting  drunk.  He  said  that  he 
might  at  one  time  have  removed  to  Man- 
chester with  great  advantage,  but  never 
had  the  means  of  paying  the  necessary 
expense  whilst  a  drinker,  but  since  he 
had  become  temperate,  he  had  as  many 
pounds  in  his  box  as  would  take  him 
comfortably.  A  sober  mechanic  will 
prevent  his  children  going  to  the  gin* 
shop,  and  the  money  which  is  so  gene- 
rally spent  in  drinking  he  saves,  and 
may  appropriate  to  the  education  of  his 
offspring. 

This  replies  to  a  part  of  the  commu- 
nication from  "  L.,"  by  inserting  which 
(if  thou  thinkest  well),  will  oblige  a  con- 
stant reader. 

A.B. 

Worcester,  8  Mo.  14,  1835. 


NOTES  AND  NOTICES. 

The  Royal  Society  Gold  Medal*  for  1837  (two  of 
50  guineas  each,  presented  by  the  King),  are  to  be 
awarded  as  follows : — One  to  the  author  of  the  best 
paper  to  be  entitled,  "  Contributions  towards  a 
System  of  Geological  Chronology,  founded  on  an 
Examination  of  Fossil  Remains  and  their  attendant 
Phenomena;"  and  the  other  to  the  author  of  the 
most  important  unpublished  paper  on  physics, 
which  may  have  been  communicated  to  the  Royal 
Society  Tor  insertion  in  their  Transactions  between 
the  1st  of  March,  1835,  and  June,  1837.  The  com- 
petition is  open,  by  command  of  his  Majesty,  to 
the  scientific  men  of  all  nations. 

The  Fourth  Annual  Meeting  of  the  British  Asso- 
ciation, held  in  the  Irish  capital  during  the  past 
week,  appears  to  have  given  great  and  universal 
satisfaction.  We  quote  the  following  from  the 
Dublin  Evening  Poet:""  A  more  imposing,  a  more 


triumphant  display,  was  never  made  in  any  conn 
try,  nor  were  our  distinguished  guests  ever  more 
satisfied  with  the  manner  in  whieh  they  have  been 
received.  Almost  every  member  of  the  body,  in 
public  as  well  as  in  private,  expressed  their  sense 
of  their  cordial  and  hospitable  reception  in  Ireland* 
We  need  not  say  how  entirely  delighted  we  are 
that  such  men  as  Brisbane,  Sedgwick,  Murchison, 
Daubeny,  Wilkie,  Babbage,  the  renowned  travel- 
lers, Franklin  and  Ross,  as  well  as  the  illustrious 
foreigners  who  assisted  at  the  meetings,  shall  carry 
away  with  them  so  gratifying  a  recollection  of  the 
Green  Island.  They  will  see  that,  however  torn 
the  country  is  by  domestic  dissensions,  there  is  still 
sufficient  good  fellowship  amongst  us  to  merge  our 
disputes  in  temporary  oblivion  when  we  have  to 
discharge  the  duties  owing  to  hospitality  and  to 
science."— We  shall  give  a  sketch  of  the  proceed- 
ings next  week. 

Firee  about  London.— Mr.  Braidwood,  the  direct* 
ing  superintendent  of  all  the  London  co-operating 
fire-stations,  says  that  never  since  the  first  organi- 
zation of  the  present  plan  in  January,  1833,  has 
there  occurred  within  the  same  limited  number  of 
days  anything  like  a  parallel  to  thVnumber  of  dis- 
tinct fires  that  have  within  the  last'  few  days  been 
every  where  blazing  forth.  On  a  careful  review 
made  yesterday  or  the  returns  obtained  from  the 
12  metropolitan  stations  and  to  the  head  office  since 
the  31st  of  July,  a  period  of  only  20  days,  they 
exhibit  an  astounding  list,  after  omitting  mere  fires 
in  chimneys,  and  such  minor  accidents,  of  uo  less 
than  108  distinct  houses,  or  warehouses,  in  London, 
or  its  immediate  environs,  that  have  been  on  fire, 
in  the  full  sense  of  the  word,  within  this  brief 
period.  Of  these*  no  less  than  39  were  destroyed, 
26  greatly  damaged,  many  of  these  requiring  large 
outlay  before  they  can  be  made  again  habitable,  and 
43  that  have  been  slightly  damaged.  The  value  of 
the  property  sacrificed  must  be  immepse,  perhaps 
a  quarter  of  a  million  sterling  would  be  a  moderate 
estimate.  Besides  these,  there  have  been  in  the 
same  limited  period  three  great  agricultural  fires 
near  London;  one  at  Mr.  Bacon's  farm,  near  Tot- 
tenham, where  four  stacks  of  hay,  and  one  of 
beans,  were  greatly  damaged ;  another  at  Mr.  John 
Emmett's,  in  the  Kent-road,  where  two  barns,  a 
range  of  stabling,  and  four  stacks  of  bay,  were 
destroyed;  and,  lastly,  at  Beckley-farm,  near 
Bromley,  wheie  30  corn-stacks,  7  hay-stacks,  a 
house,  granary,  ranges  of  cattle-sheds,  and  exten- 
sive stabling,  were  all  consumed  by  fire,  and  un- 
happily under  circumstances  that  lead  to  the  pre- 
sumption the  act  was  wilful,  and  bad  its  rise  in  the 
Earty  feuds  and  deep  enmity  engendered  in  the 
reasts  of  many  English  labourers,  whose  harvest 
hopes  have  been  blighted  by  the  arrival  of  gangs 
of  Irish  labourers,  ft  is  the  opinion  of  Mr.  Braid- 
wood,  the  superintendent,  that  the  cause  of  the 
late  great  increase  and  rapid  spread  of  fires  is 
to  be  found  in  the  extraordinary  dryness  of  the 
season.  With  the  exception  of  a  heavy  complaint 
preferred  against  the  New  River  Company,  the 
firemen  make  no  charge  of  a  deficiency  of  water. 
On  the  contrary,  in  the  district  supplied  by  every 
other  metropolitan  company,  the  supply  has  been 
declared  abundant;  yet  as  respects  the  three  great 
fires,  in  Barbican,  in  Charterhouse-square,  and  the 
Haymarket,  each  of  which  districts  is  supplied  by 
the  New  River  mains,  for  some  time  there  was  no 
supply,  and  at  no  time  a  good  one.  In  looking 
back  to  the  great  number  of  late  fires,  it  is  amid 
pity  for  the  very  many  who  must  have  been  re- 
duced to  destitution,  a  great  source  of  joy  to  find 
only  one  human  life  was  destroyed.  This  is,  per- 
haps, to  be  attributed  to  the  high  state  of  discipline 
the  firemen  have  been  brought  to,  to  the  intrepidity 
engendered  by  the  assurance  of  the  fire-offices  that 
their  appointments  are  for  life,  and  can  neither  be 
cancelled  nor  lessened  by  any  cause  but  their  own 
wilfpl  misbehaviour,  and  to  the  able  co-operation 
they  obtain  from  the  new  police.— Time;  Aug.  21. 
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NOTES  AND   NOTICES. 


Optical  Curiosity.— The  celebrity  of  Mr.  Roberts  , 
of  Manchester,  of  the  firm  of  Sharp,  Roberts,  and 
Co.,  as  a  machinist  is  generally  known.  We  un- 
derstand that  when  Lord  Brougham  was  in  Man-. 
Chester  lately,  amongst  the  curiosities  exhibited 
to  his  lordship  by  Mr.  Roberts  was  an  optical  ma- 
chine, by  which  small  print  may  be  read  when 
revolving  23,000  times  in  the  infnnte.  The  time 
given  for  one  view  is  about  the  eighty-thousandth 
part  of  a  mmvHe.—Macciesfield  Courier. 

New  Steam-Boiler. — There  has  been  lately  an 
improvement  in  steam-boilers  made  by  Mr.  L.  Dis-, 
brow,  and  tested  in  the  steam-boat' of  the  Dela- 
ware and  Hudson  Canal  Company,  by  which  there  \ 
is  a  saving  made  compared  with  wood  of  45  to  50. 
per  cent,  in  the  expense  of  fuel.  It  consists  of  a' 
number  of  conical  furnaces,  the  base  of  which  is. 
the  grate,  the  apices  being  connected  by. a  small 
flue.  These  all  immersed  in  the  water  and  half  full* 
of  coal,  make  a  steady  and  strong  fire.  They  are 
fed  near  the  top  of  the  caves  by  horizontal  open-' 
ings.— American  Paper. 

Railway's  in  America.— The  stock  of  the  Bahi-, 
more  and  Ohio  Railroad,  which  while  that  work, 
was  unfinished  had  fallen  to  one-third  of  its  nomi- 
nal value,  has  now  that  the  road  is  done,  risen  sud-j 
denly  to  par;  and  the  stock  ef  every  finished  rail- 
road in  the  United  States  is  also  above  par.^ 
Winchester  Republican.  * 

The  Bell  Rock  Light-House  has  suffered  greater- 
damage  during  the  severe  gales  of  the  last  autumn 
and  winter  than  at  any  time  since  its  erection.. 
The  springtides  in  January  rose  to  .116  feet*  and 
drifted  over  the  building;  while, on  ordinary  tides, 
19  feet  is  the  extent  of  their  rise.    The  heaviest. 

S  round-swell  preceded  the  heaviest  wind  by  two" 
ays.  Some  large  rocks,  called  "  travellers,"  were" 
thrown  np  against  the  foundation  of  the  light- house, 
weighing  about  5  tons ! 

Francis  Moore  is,  as  our  readers  are  aware,  ra-' 
ther  a  favourite  of  ours,  and  for  one  reason, 
amongst  others,  that  his  prophecies,  however  ob- 
jectionable on -the  score  of  pretence,  are  iu  variably 
on  the  side  of  liberty  and  justice,  and  therefore  cat- 
ouinted  to 'do  good.  Of  this  we  have,  in  his  Alma- 
nac for  the  present  year,  a  most  remarkable  illus- 
trations At  the  end  of  July,  and  beginning  of  August,' 
these  is  to-be  seen,  in  ajine  Roman  hand,  this  ever- 
metriofable  warning  t— «« Ah !  Philippe,  beware !  see 
to  it,  that' your  throne  rests  on  the  affections  of  the 
people/'  •  If  Philippe  had  only  had  as  much  re- 
verence as  we  have  for  the  sayings  of  Old  Francis, 
how  easily  might  he  have  avoided  the  imminent 
danger  to  which  his  life  has  been  recently  exposed! 
As  Moore's  Almanac,  by. t he-bye,  is  largely  circu- 
lated in  France— being  republished  there  imme- 
diately after  its  appearance  in  England,  and  nearly 
as  great  a  favourite  with  the  French  as  with  the 
English  commonalty— how  do  Philippe  and  his 
Ministers  propose  to  reach  it  by  their  new  laws' 
against  the  Press?  We  see -nothing  in  them  to  pre. 
vent  our  friend  Francis  from  warning  and  prophe- 
sying as  usual;  and  to  leave  him  uugagged  is  to  do 
nothing.  We  recommend  this  new  difficulty  to' 
their  serious  attention. 

Liverpool  and  Manchester  Railway— Seventh 
Half -Yearly  Meeting.—  The .  Directors  reported  a 
continued  increase  in  the  traffic,  as  compared  with 
the  corresponding  six  months  of  last  year.  The  re- 
ceipts of  the  half  year  ending  30th  of  June,  amount- 
ed to  09,474/.  <  16s.  6d.,  and  the  expenses  to  61,814*. 
6s.  Id.,  leaving  a  net  pre  ft  t  for  six  months  of 
37,061)/.  9s.  lOd.  A  dividend  of  4/.  10*.  per  share 
(for  the  half  year)  was  resolved  upon.  The  shares 
are  now  quoted  at  2001 

The  London  and  Birmingham  Railway  shares, 
on  which. 50/.  has  been  paid,  are  now  selling  for 
•0/.  5a.     •  .    .  ._ r        .  *- 


The  Bristol  and  Gloucestershire  Railway  (from 
Bristol  to  the  great  Westerleigh  coal-tie  id)  was 
opened  on  the  6th  inst.  It  is  0  miles  long  ;  and 
the  cuttings  and  embankments  are  supposed  to  be 
greater  than  on  any  railway  of  similar  extent  which 
has  yet  been  formed.  There  is  a  tunnel  (under 
Staple  Hill)  1,540  feet  long,  12  wide,  and  16V6  feet 
high;,  it  if  in  a  straight  line,  3  shafts  by  which  the 
excavations  were  carried  on  being  left  of  en  to  ad- 
mit light.'  One  of  the  embankments  is  >6  feet  in 
height.  The  capital  expended  on  the  overtaking 
is  about  77,000/.  The  Act  was  obtained  in  June, 
1829,  and  the  works  were  commenced  in  June, 
1829.    Mr.  Townsend  is  the  engineer. 

Steat&Engiries  in  France.—  From  an  abcount  of 
steam-epgines  in  France,  made  up.under  the  direo 
tiou  of  the  Administration  des  Mines  to  the  end  of 
1833,  it  appears  that  there  were  947  steam  engines, 
possessing  together  a  force  of  14,716  horse>power— . 
a  single  horse-power  being  estimated  at  75  kilo- 
grammes, or  165 lbs.  avoirdupois,  raised  to  the 
height  of  a  metre,  or  nearly  4  feet  in  a  second.  Of 
these  engines,  759  were  made  in  France,  and  144 
abroad  ;  the  place  of  manufacture  of  the  remaining 
46  not  being  ascertained.  The  vear  1633  was  that 
in  which  the  greatest  number  of  engines  had  been 
erected. .  These  amounted  to  130,  of  which  5  only 
were  of  foreign  manufacture.  Of  the  903  engines 
whose  place  ef  manufacture  had  been  ascertained, 
334  were  of  low-pressure,  and  569  of  high-pressure. 
On  the  1st  of  January,  1834, there  were  In  France  95 
steam-vessels,  besides  those  in  the  service  of  the 
Government.  The  engines  they  employ  are  116  in 
number,  of  which  32  are  low-pressure,  and  36  high- 
pressnre.  These  vessels  have  been  built'  when  the 
low-pressure  was  most  in  favour.  Of  these  118  en- 
gines, which  presents  a  force  of  3,480  horse-power, 
34  are  of  French  construction,  59  foreign,  and  35 
unknown.  ' 

The  Railroad  from  Brussels  to  MaHnes  coat 
1,224,100  francs,  and  produces  immense  profit  to 
the  Belgian  Government,  which  established  it. 
The  receipts  from  the  17th  of  May. to  the  31st  of 
July  last,  were  106,802  francs,  paid  by  163,482  pas- 
sengers. The  distance  is  4  leagues,  and  the  journey 
is  made  in  35  minutes. — Parie  Advertiser.  t 

Negro  Longevity.— A  female  negro  slave,  of  the 
name  of  Joyce  Heth,  is  now  exhibiting  in  this  city,  , 
who  has  attained  the  extraordinary  age  of  161  years'..." 
A  visit  which  we  paid  her  yesterday  has  removed 
whatever  doubts  we  previously,  entertained  as  to- the 
facts  confirmatory  of  this  extraordinary  instance  of 
longevity.— Pittsburgh  {U.  8.)  Advertiser. 
•  India- Rubber  Manufacturing  Companies  seem 
now  all  the  rage  in  the  United  States.    In  the  state 
of  Massachusetts  alone  there  are  already  six,  with 
capitals  Of  fiom  10,000  to  100,000  dollars. 

We  have  received  Colonel  Macerone's  reply  to 
Mr.  Ogle,  but  it  requires  an  engraving  to  illustrate 
it,  which  cannot  be  got  ready  before  next  week. 

Communications  received  from  G.  B. — Vindex— 
A.  R.-D.  C— Mr.  Akers— R.  B.  A— Mr.  Wallace. 

03s  Patents  taken  out  .with  economy  »n4  de« 
spatch  ;  Specifications  prepared  or  revised;  Ca- 
veats entert-d ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also,  executed  by  skilful  assistants, 
on  the  shortest  notice. 

<   i 
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•at'curdy's  DUPLEX  GENERATOR. 

Sir, — I  perceive  that  Captain  Ogle  ac' 
cuses  Colonel  Maceron*  of  having  stolen 
from  him  his  doublc-tuhed  boiler;  and 
we  shall  have  Colonel  Jbfaeerane,  I  dare 
say,  maintaining,  ere  longr,  thai  he  did 
nothing  0f  the  kind,  bat  was  himself  the 
original  and  true  inventor.  Now,  sir, 
without  meaning  to  accuse  either  of  these 
gentlemen  of  petly-patent-larceny,  I  beg 
to  be  permitted  to  show  that  the  merit  of 
the  invention  belongs  to  neither,  and 
that  they  have  both  equally  fallen  into 
the  grave  (though  not  unusual)  mistake, 
of  re-inventing  and  re-patenting  what 
had  been  invented  and  patented  several 
years  before, 

In  1826  (June  21),  Mr.  John  M'Curdy 
took  out  a  patent  for  "  certain  improve, 
ments  in  generating  steam,"  which  in  the 
specification  afterwards  enrolled  are  thus 
described : — • 

"  I  construct  one  or  more  vessels  or  tubes 
of  any  given  number,  length,  or  diameter, 
proportionate  to  the  size  of  the  engine,  or 
quantity  of  steam  wanted,  made  of  wrought 
or  cast-iron,  or  other  material  of  sufficient 
strength ;  which  tubes  or  vessels  are  closed 
at  both  ends  ;  on  one  end  of  each  of  which  a 
head  is  fixed,  that  can  be  taken  off  at  plea* 
sure.  Inside  of  each  of  these  vessels  or  tubes, 
J  insert  or  suspend  in  the  centre  another  vessel 
or  tube  of  still  smaller  sine  of  similar  materials, 
leaving  a  small  space  on  all  sides,  varying, 
according  to  their  size,  from  one  quarter  of 
an  inch  to  one  inch  and  a  half  (according  to 
the  station  they  occupy  in  the  furnace  near 
the  fire  or  more  remote),  which  is  thought 
sufficient  for  the  generators  attached  to  an 
engine  of  the  largest  size :  between,  the  outer 
and  inner  tubes  or  vessel**  The  inner  tubes 
or  vessels  are  rendered  steam-tight,  and  closed 
at  both  ends,  except  such  number  as  are 
placed  within  the  reservoirs  or  "  Sf  eamo- 
metebs,"  as  I  term  them,  and  which  are 
intended  to  contain  a  body  of  steam  for  the 
supply  of  the  engine :  or  the  minor  tubes  or 
vessels  may  be  omitted  entirely  in  this  com- 
bination  in  the  steamometers,  or  vessels  in- 
tended to  contain  the  steam.  I  place  these 
tubes  or  vessels  thus  arranged,  which  I  term 
duplex  steam  generators,  in  a  common 
heated  furnace,  in  the  same  manner  as  gas 
retorts,  or  in  the  most  advantageous  man- 
ner for  heating.  The  tubes  or  vessels  at  the 
top,  or  next  communicating  with  the  engine; 
are  the  most  suitable  to  be  reserved  for  the 
reservoirs  or  steamometers,  and  which  f 
should  generally  make  to  contain  about  ten 
times  the  solid  contents  of  the  working  eylin* 
der  of  the  engine.  The  outer  or  exterior 
vessels  or  tubes  are  connected  bv  pipes  lead"- 
ing  from  ene  to.  the  other,  which  cimnectiag. 


pipe  ought  to  lead  from  the  upper  part  6f 
another)  through  which  the  steam  and  water 
rushes,  from  the  time  it  is  injected  by  the 
forcing  pump,  which  I  use  to  supply  them 
with  water  till  it  passes  into  the  steamometer, 
and  from  thence  through  the  pfftction  pipe, 
which  I  insert  into  the  lower  part1  or  bottom 
of  the  steamometer  {whereas  in  boilers  the 
steam  is  carried  out  at  the  top)  into  the 
engine.  Into  each  of  the  interior  tubes  or 
vessels  (closed  at  both  ends)  may  be  inserted 
small  pipes,  passing  from  the  inner  tubes  or 
vessels  through  the  outer  ones  into  the  open 
air,  to  permit  any  water  or  steam,  that 
might  be  forced  into  the  inner  vessels  or 
tubes  by  the  pressure  of  the  steam,  to  escape. 
To  keep  the  interior  tubes  or  vessels  in  their 
places,  and  at  equal  distance  from  the  outer 
ones,  I  put  around  them  spiral  bands,  ex- 
tending the  whole  length  of  the  inner  tubes 
or  vessels,  or  rings  at  intervals,  of  from  one 
to  two  feet  apart,  or  pins  of  the  same  thick- 
ness as  the  space  intended  to  be  preserved  as 
a  water  line  ;  these  rings  are  grooved  all 
round,  or  have  holes  drilled  in  them  to  per- 
mit the  free  passage  of  the  steam  and  water  ; 
and  if  the  heat  should  cause  the  outer  tubes 
or  vessels  to  warp  or  yield,  the  same  distance 
will  always  be  preserved  between  the  outer 
and  inner  tubes  and  vessels,  and  also  prevent 
them  from  coming  in  contact  in  any  part.'* 

The  patentee  then  refers  to  certain 
drawings  annexed  to  the  specification,  in 
which  a  boiler  of  his  construction  is  re- 
presented. I  send  you  copies  of  these 
drawings,  to  be  engraved  and  published 
as  an  accompaniment  to  this  communica* 
tion,  if  you  should  think  the  justice  of 
the  case  requires  it  (in  which  case  I  am> 
'  sure  you  will  not  grudge  the  expense)^ 
The  following'  is  the  inventor's  descrip- 
tion :— 

"  AAA,  &c.  represents  twelve  wrought- 
iron  external  tabes  or  vessels  set  in  a  furnace  ; 
these  tubes  or  vessels  are  12  feet  long,  12 
inches  in  diameter,  and  an  inch  thick,  except 
the  upper  one,  which  is  intended  as  the 
steamometer,  which  is  18- inches  in  diameter. 
BBB  represents  two  of  the  interior  tubes 
made  of  similar  materials  closed  at  each  end,, 
the  middle  one  or  steamometer,  No.  12,  being 
opened  at  the  end  at  which  the  steam  passes- 
into  the  engine,  and  closed  at  the  end  at 
which  it  enters  from  the  generators.  This 
large  tube,  or  steamometer,  No.  12,  is  intend* 
ed  to  contain  steam  for  the  supply  of  the  en- 
gine. G  represents  the  water-pipe  leading 
to  the  pump.  D  is  the  pump.  E,  the  steam- 
pipe  leading  from  the  steamometer  into  the 
engine.  The  water  is  introduced  by  a  stroke 
of  the  pump  into  the  external  tube  or  vessel, 
No.  X  (by  the  pipe  C),  through  which  it 
passes,  or  is  forced  and  distributed  around 
Che  space,  between  A  and  B,  which  is  repre- 
sented by  a.  white  line,  audi  may  be  termed 
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the  water-line,  in  all  the  tubes  or  vessels ;  the 
force  of  the  steam*  generated  in  this  vessel  or 
tribe,  drives  the  steam,  and  such  part  of  the 
water  as  remains,  through  the  connecting* 
pipe  into  the  second  vessel  or  tube,  No.  2,  and 
from  thence  through  Nos.  3,  4,  5,  and  so  on 
to  No.  12,  striking  against  the  closed  end  of 
the  interior  tube  or  vessel  in  No.  12  (as  shown 
by  the  direction  of  the  arrow),  the  opposite 
end  of  this  tube  or  vessel  is  left  open,  as 
show  n  by  k,  cut  of  which  the  steam  passes 
into  the  engine  through  the  pipe  E.  The 
water  injected  by  the  pump  at  C  has  thus,  in 
its  passage  from  the  pump  to  the  engine,  to 
produce  steam,  passed  (spread  in  a  thin 
sheet)  over  a  heated  surface,  a  space  equal  to 
about  65,000  superficial  inches ;  in  fact,  from 
the  peculiar  construction  of  the  duplex  gene- 
rators, the  steam  and  water  has  passed  be- 
tween two  heated  surfaces,  each  of  which  con- 
tains about  that  extent,  making  nearly 
1 30  000  inches,  the  steam  is  consequently 
gene  rated  with  astonishing  rapidity,  and  col- 
lects in  the  steamometer,  No.  12,  opened  at 
one  end  and  marked  k.  M  represents  the 
safety-valve ;  the  end-view  represents  a  set 
6~f  five  generators  and  steamometer, 

"  In  consequence  of  the  small  space  be- 
tween the  outer  and  inner  tubes  or  vessels 
being  always  preserved,  there  can  be  no  accu- 
mulation of  water,  the  rush  or  current  being 
constant  along  the  water-line;  nor  would  the 
diameter  of  the  generators  cause  any  differ* 
ence  in  this  respect,  the  water-line  being  so 
minute  and  uniform.  The  generation  of  the 
steam  is  rapid  and  instantaneous,  and  no 
greater  quantity  ©f  water  (or  very  little  more) 
will  be  contained  in  a  set  of  the  duplex  gene- 
rators, however  numerous,  at  any  one  time, 
than  is  injected  at  a  single  stroke  of  the 
pump;  the  quantity  of  water  injected  into 
the  duplex  generators  may  be  regulated  by  a 
stop- cock,  placed  on  the  pipe  leading  to  the 
cistern,  or  place  from  whence  the  supply  of 
water  is  obtaiued :  this  water  is  kept  in  a 
boiling  state  by  the  discharge  of  the  steam 
from  the  engine  into  the  cistern  or  tank* 
The  pipe  leading  from  the  steamometer  to 
the  engine  should  be  inserted  on  a  level  with 
the  bottom  of  it,  so  that  if  a  small  quantity 
of  water  should  ever  reach  the  steamometer 
without  being  turned  into  steam,  it  would 
pass  or  be  foived  through  the  engine  with  the 
fleaai.  A  cock  may  also  be  inserted  into  the 
lower  part  of  the  steamometer,  to  test  the 
fact,  whether  the  pump  threw  too  much  water 
into  the  generators. 

"  The  twelve  duplex  generators  in  the 
drawing  exp  se  to  the  action  of  the  heat  a 
superficial  *urfaee  of  about  65,000  square 
inches,  which  is  nearly  equal  to  the  surface 
of  a  boiler  8  feet  in  diameter,  and  20  feet  in 
length,  provided  the  whole  boiler  was  buried 
in  the-flrc ;  but  as  the  Are  is  only  applied  to 
about  one-third  of  it,  the  generators  in  the 
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drawing  (which  occupy  a  space  of  12  feet  in 
length,  5  feet  ia  height,  and  6  feet  id  breadth) 
expose  a  surface  to  the  action  of  the  heat  three 
times  as  great  as  a  boiler  of  the  above  dime** 
sions,  every  part  of  which  surface  is  constantly 
exerted  in  generating  steam.  The  weight  of 
such  a  boiler  and  water  would  be  43  tons,  the 
generators  about  4J  tons." 

By  comparing  the  preceding  descrip. 
tions  and  the  drawings  (should  you  insert 
the  latter)  with  the  boilers  of  Colonel 
Macerone  and  Captain  Ogle,  the  reader 
will  at  once  perceive  that  they  are  both 
on  identically  the  same  principle  as  Mr. 
M'Curdy's.-Yofcfs,  &c. 

N.  D.  C. 


MR.  OALT'iJ    SUBSTITUTE  FOB   STIAM 
POWER. 

The  following  is  an  extract  of  a  letter 
addressed  by  Mr.  Gait,  the  celebrated 
novelist,  to  the  Greenock  Advertiser  .— 

•'  The  fatal  explosion  of  the  Earl  Grey 
steamer  has  indueed  me  to  try  if  the  princi- 
ple of  my  pressure-syphon  could  be  applied  to 
propel  vessels;  and  the  result  has  been  so 
perfectly  satisfactory,  that  I  find  myself  ac- 
tuated by  humanity  to  make  it  public,  that 
others  may  test  the  experiment,  the  simplicity 
of  which  is  not  the  least  of  its  merits. 

"  Take  a  cylinder,  and  subjoin  to  the  bot- 
tom of  it,  in  communication,  a  pipe— fill  the 
pipe  and  the  cylinder  with  water — in  the  c*y- 
linder  place  a  piston,  as  in  that  of  the  steam- 
engine — and  then  with  a  Bramah's  press, 
and  a  simple,  obvious  contrivance,  which  the 
process  will  suggest,  force  the  water  up  the 
pipe,  the  pressure  of  which  will  raise  the  pis- 
ton. This  is  the  demonstration  of  the  first 
motion. 

"  Second— when  the  piston  is  raised,  open 
a  cock  to  discharge  the  water  and  the  piston 
will  descend.  This  is  the  demonstration  of 
the  second  motion,  and  i>  as  complete  as  the 
motion  of  the  piston  in  the  cylinder  of  the 
steam  engine;  and  a  power  as  effectual  as 
steam  is  obtained  without  risk,  of  explosion* 
without  the  cost  of  fuel,  capable  of  being  ap- 
plied to  any  purpose  in  which  steam  is  used, 
and  to  an  immeasurable  extent. 

"  The  preservation  of  the  water  may  in 
some  cases  be  useful,  and  this  may  be  done 
by  a  simple  contrivance,  viz.  by  making  th£ 
cock  discharge  into  a  conductor,  by  which  the 
water  may  be  conveyed  back  at  every  stroke 
of  the  piston  to  the  pipe,  at  the  end  of  which 
the  Bramah's  press  acts. 

"  My  condition  does  not  allow  me  to  do 
more  than  to  solicit  that  the  experiment  may 
be  tested.  Although  no  mechanic,  1  yet  be- 
lieve myself  mechanician  enough  to  tee  tfa# 
application  of  the  principle." 
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,  j  fiTEAM.¥E88ELS    IN    GREAT    BRITAIN. 

Sir,— I  send  you  an  abstract  of  a  return  lately  made  to  Parliament,  snowing  llie 
number  of  steam -vessels,  and  the  amount  of  their  registered  tonnage,  in  the  differ- 
ent ports  of  Great  Britain,  which,  I  conceive,  will  prove  interesting  to  many  of  your 
scientific  readers. 

I  am,  Sec. 

J.K. 

London,  August  21,  1835. 


PORTS. 

No.«»f 

Vessels. 
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PORTS. 

No.  of 
Vessels. 

3  3 

Me  _ 

PORTS. 

No.  of 
Vessels. 

I*    ! 
if 

London  ,...,.. 

Beautaris 

BIdeford 

Bristol 

Cardiff 

Carlisle 

Chepstow 

Colchester 

Cowes 

08 

1 
1 

14 
1 
2 
3 
1 
3 
6 
1 

a 

15 
2 
2 

11,785 

74 

100 

1,591 

7« 
412 
125 

20 
203 
350 

38 
292 
1,901 
122 
134 

Liverpool...... 

Newcastle..... 

Newport 

Plymouth  .... 
Portsmouth  .... 

Ramsgate 

St.  Ives 

Southampton  .. 

Stockton  

Sunderland  ... 
Swansea  ...... 

Whitehaven  . .. 
Yarmoaih 

England~Tot.il 

28 
82 

1 
3 
3 
4 
1 
8 
7 
14 
4 
4 
1 

313 

3,095 

1,042 

58 

379 

100 

723 

127 

576 

S13 

311 

106 

483 

21 

Scotland. 

Aberdeen 

Alloa 

7 
4 
2 

4 
56 
1 
3 
4 
2 
1 

1.409 

292 

182 

890 

5,298 

18 

286 

.    1,014 

143 

95 

Campbleton 

Inverness 

Kirkaldy 

Gloucester 

Gonle 

Port  Glasgow.... 
Stranraer 

Scotland— Total 

Hall 

Ipswich 

Lancaster* 

84 

9.630 

27,210 

No.  of  steam- vessels  registered  in  Great  Britain 397, 

Ditto        ditto        belonging  to  Great  Britain,  not  registered. . 
Ditto        ditto        building  in  Great  Britain 

There  are  6  steam -vessels  under    10  tons. 


84  j 
46  i 


tonnage  36,849. 
tonnage  unknown. 


68 
79 
118 
41 
34 
34 
16 
1 


ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 
ditto 


from 


10  to     20  tons. 

20  to     50  ditto. 

60  to  r00  ditto. 

100  to  150  ditto. 

150  to  200  ditto. 

-  200  to  300  ditto. 

300  to  400  ditto. 

above  400 


397  steam -vessels — average  tonnage  92-8. 


The  six  largest  vessels  are,  the 

Monarch  of  London 587  tons. 

Dundee  of  Dundee 399  do. 

Perth  of  Dundee 399  do. 


City  of  Aberdeen « •  384  tons. 

City  of  Hamburgh......  380  do. 

John  Bull,  London 398  do. 


Of  the  eighty-two  steam -vessels  belonging  to  Newcastle,  one  only  exceeds  thirty 
register  tons. 

The  registered  tonnage  is  only  about  one- third  of  the  tonnage  by  admeasurement; 
we  may  therefore  estimate  the  aggregate  tonnage  of  the  steam-vessels  in  Great 
Britain  above  100,000  tons. 

Some  curious  results  would  be  obtained  if  we  could  learn  the  amount  of  horse- 
power employed  in  steam-navigation,  the  amount  of  fuel  consumed,  and  the  average 
speed  per  hour  these  vessels  proceed  at. 


MR.    OGLE'S    STEAM-CARRIAGE 


BOILER— REPLY 
MR.   OGLE. 


OF     COLONEL     MACERONE     TO 


Sir, — In  reply  to  Mr.  Ogle's  courteous 
and   polished   communication   in   your 


626th  Number,  be  it  known   that,  in 
March,  1832,  1  did,  in  conjunction  with 
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Mr.  Squire,  construct,  or  rather  begin  the 
construction  of  a  steam-generator,  con- 
sisting of  an  aggregation  of  double  con- 
centric cylinders,  in  perfect  ignorance  of 
any  thing  similar  having  been  previously 
made  or  patented.  This  was  nine  months 
before  Mr.  Ogle's  arrival  with  his  car- 
riage in  London  from  Liverpool,  and  not 
"  some  time  after"  the  said  advent,  which 
occurred  in  the  following  December. 
We  placed  the  boiler  on  a  rough  frame 
and  wheels  by  way  of  trial ;  and  with  the 
aid  of  certain  important  additions  to  it 
(which  Mr.  Ogle  has  not  got),  it  per* 
formed  very  well,  although  without  a 
blower  or  artificial  draught.  For  several 
weeks  we  made  short  experimental  runs 
round  Paddington-green  and  in  the  neigh- 
bourhood, during  which  (in  August,  I 
think)  Mr.  Squire  nearly  demolished  a 
house  on  Paddington-green.  In  the 
midst  of  these  our  operations,  Colonel 
Viney  (now  General  Sir  James  Viney) 
came  to  me,  and  showed  that  1  was  in- 
Jxinging  upon  his  patent  of  1829.  Short- 
ly afterwards  Mr.  Alexander  Gordon, 
also,  assured  me  that  I  was  infringing  on 
Mr.  Ogle's  patent.  And  it  was  either 
Colonel  Viney,  or  Mr.  Gordon,  who 
brought  me  the  two  Numbers  of  Newton's 
Journal  of  Patent  Inventions  for  Novem- 
ber 1,  183 1,  and  March  1,  1832,  contain- 
ing the  two  specifications  on  which  they 
founded  their  assertions.  I  found  that 
they  were  both  in  the  right;  so  we 
pitched  the  poor  boiler  into  the  old  iron 
heap,  and  set  about  making  a  new  one  of 
simple  cylinders,  having  first  examined 
every  specification  I  could  find  to  avoid 
being  tacked  again  to  a  "  wife  of  many 
husbands."*  It  was  not  till  the  follow- 
ing month  of  July,  1833,  that  [  was  en- 
abled to  complete  the  funds  for  the  sealing 
of  this  pateut,  when  we  forthwith  com- 
menced running  publicly  to  Edgware, 
Harrow,  Watford,  Windsor,  &c,  with  the 
carriage  and  boiler  represented  in  your 
Magazine;  the  independent,  editorial, 
and  other  reports  of  which  journeys  by 
Mr.  A.  Gordon,  Robert  Wallace,  M.  P., 

*  Viney,  Ogle,  Chnrch,  Trevcthick,  and  Manda- 
ley.  The  boiler  patented  by  Dr.  Church  in  1831, 
and  which  he  showed  me  at  his  factory  near  Bir- 
mingham last  year,  is  formed  of  doable  concentric 
cylinders,  just  like  Mr.  Ogle's.  He  has  thrown 
that  boiler  aside,  and  now  uses  one  precisely  simi- 
lar to  Stephenson's  railroad  boiler  jet  np  on  end. 
Mr.  Maudsiey's,  on  the  other  hand,  is  Viney's,  laid 
horizontally,  instead  of  being  upright,  A  strange 
idea  that  ? 


Leitch  Ritchie,  &c,  Mr.  Ogle  is  pleased 
to  call  Macerone's  "  bombast  and  puff- 
ing ! !"  This  was  the  boiler,  alongside  of 
which  Mr.  Ogle  was  obliged  to  push  his 
great  horse  to  a  gallop  on  our  way  to 
Windsor,  September  8, 1833.  This  is  the 
boiler  that  has  been  in  use  ever  since, 
either  in  this  country,  in  Belgium,  or  in 
France,  and  which  is  now  as  good  as  new. 
Now  the  point  is,  which  is  the  boiler 
which  Mr.  Ogle  patented  in  1830,  and 
which  he  has  had  on  his  carriage  or  car* 
riages  ever  since?  The  specification 
says— <;  They  claim  (Summers  and  Ogle) 
as  their  invention  the  placing  of  an  inner 
flue  or  tube  for  the  escape  of  the  heated 
air  or  gas  arising  from  the  fire,  inside  a 
larger  tube  or  vessel  in  a  perpendicular 
position;  the  said  inner  flues  running 
through  the  inside  of  the  larger  tube  or 
vessel,  and  out  at  the  top,  the  larger  ves- 
sel being  also  in  a  perpendicular  position. 
The  water  is  contained  in  the  space  be- 
tween the  two  concentric  vessels."  Here 
is  a  drawing  and  description  of  this  taken 
from  Alderson's  "  Essay  on  the  Steam- 
Engine."  Similar  descriptions  may  be 
seen  at  the  Enrolment-office,  in  Mr.  A. 
Gordon's,  and  other  works  on  steam- 
power;  and  it  corresponds  with  that  which 
I,  and  every  body  else  who  chose  to  look, 
saw  on  the  carriage  with  which  Mr.  Ogle 
arrived  in  London  in  1832,  as  well  as  on 
a  smaller  one  which  he  fitted  up  at  the 
Horse  Bazaar,  Baker-street. 

Mr.  Alder  son's  Description. 

"  Messrs.  Ogle  and  Summers  constructed 
a  steam-carriage  to  run  on  the  common 
roads,  and  had  a  patent  for  the  boiler  which 
they  used.  Annexed  is  a  plate  of  the  same. 
The  hollow  tubes,  a  plan  and  section  of  one 
of  which  is  given  at  figs.  1  and  2,  are  all 
double,  the  flame  ascending  through  the 
inner  one  and  around  the  outer  one,  whilst 
the  water  is  contained  in  the  space  between 
the  two ;  the  ends  a  and  b  being  the  top  and 
bottom  of  this  small  boiler.  Turn  now  to 
the  general  plan  and  elevation,  and  observe 
that  a  great  number  of  these  tubes  are 
brought  together  to  form  the  boiler ;  in  this 
case  48 ;  and  they  are  stated  to  be  equal  to 
four  horses'  power.  Openings  are  formed  at 
the  top  and  bottom  of  these  tubes  so  as  to 
connect  them  ;  the  one  series  of  openings  for 
the  water,  the  other  for  the  steam.  With 
this  arrangement,  the  water  in  each  separate 
tube  is  exposed  to  a  double  fire,  and  an  im- 
mense surface  is  kept  continually  heated." 
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Such  is  the  boiler  with  which,  in  1832, 
Mr.  Ogle  steamed  his  carriage  from 
Southampton  to  Liverpool  in  eleven 
weeks,  and  from  Liverpool  to  L  ndon  in 
sixteen  or  seventeen  days;  and  has  since 
performed  many  oilier  steam-feats  of 
equal  brilliancy.* 

•  It  appears,  however,  that  Mr.  Ogle  has  mad* 
great  advances  in  the  art  of  elementary  locomotion 
during  the  last  two  years.  The  Editor  of  the  Maid- 
stone  Gazette  of  April  24  or  t0,  1835,  gives  aji  ani* 
waled  and  admiring  account  of  bis  jonrne^  w  i«h 
Mr.  Ogle  from  Tonbridge  to  Farnborongh,  at  the 
rates  of  twenty,  thirty,  and  sixty  miles  the  hour; 
to  that  the  fixieen-mile  journey  was  actually  per- 
formed in  three  hours! !! 

••  Tonbridge. — On  Thursday  morning  last  we 
accompanied  Mr.  Ogle,  in  his  steam -coach,  which 
took  its  departure  from  this  placet  amid  the,  accla- 
mations of  a  multitude  of  spectators,  who  had  as- 
sembled to  wituess  this  great  triumph  «f  scientific 
enterprise.  The  coach  started  at  the  rate  of  about 
ten  miles.jin  hour,  but  in  descending  ihe  first  ktil, 
about  half  a  mile  from  the  town,  it  proceeded  some- 
fhing  like  thirty  miles  an  hour.  The  first  hill  it  had 
to  surmount  was  a  mile  and  a  half  from  the  town, 
which  it  ascended  as  last  as  a  man  could  run. 
River-hill  was  a  difficulty  of  far  greater  magnitude, 
and  which  called  forth  the  whole  power  of  the  en- 
gine, as  well  as  the  utmost  skill  of  its  talented  and 
enterprising  proprietor.  The  hill,  as  is  known  to 
most  travellers,  is  nearly  a  mile  in  length,  and  ex- 
tremely steep ;  Mr.  Ogle,  however,  arrived  at  the 
summit  in  exactly  an  hour,  and  was  received  wfci% 
b>atty  congratulation's  by  an  immense  number, 
who  had  assembled  to  witness  this  great  trial  of 
strength.  We  now  travelled  in  most  gallant  style, 
varjing  from  twenty  to  thirty  miles  an  hour,  and 
we  timed  the  three  miles  from  Sevenoaks  to  Dan  too 
Green,  which  were  accomplished  precisely  in 
three  minutes !  Merantscourt-hiH,  however,  now 
presented  itself;  its  length  i8  a  mile  and  a  half,  and 
.is  steepness  is  even  greater  thrin  its  predecessor. 
We  were,  however,  delighted  to  find  that  the  pre- 
diction of  Mr.  Ogle,  thai  the  vehicle  would  increase 
its  power  when  the  machinery  became  warm,  was 
completely  verified ;  and  this  hill,  though  sleeper 
and  half  a  mite  longer  than  River-hit),  was  ascend- 
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This  is  the  hoiler  which  Mr.  Ogle,  as 
he  was'  riding  alongside  our  carriage  oil 
ils  way  to  Windsor,  Sept.  8,  1833,  ac- 
cused me  of  having  copied;  to  which 
accusation  you,  Mr.  Editor,  gave  cur- 
rency in  No.  545  of  your  Magazine. 
This  is  the  boiler;  but  it  is  a  waste  of 
words  to  dwell  upon  a  thing  so  well 
known  and  palpable. 

Mr.  Ogle  is  so  good  as  to  inform  us, 
that  in  1832  he  ••  had  constructed  for  a 
particular  experiment*  a  boiler  similar  to 
the  drawing  he  gives  you,  composed  of 
simple  cylinders.  It  is  impossible  for  me, 
or  any  one  else,  to  deny  such  an  asser- 
tion !  Any  man,  woman,  or  child,  upon 
seeing  any  invention  whatever,  may  ex- 
claim, that  fifty  years  ago  (if  they  be  old 
enough)  they  had  thought  of  it,  or  con- 
slructed  it,  or  privately  tried  itl  Mr* 
Ogle  may  safely  declare,  that  twenty 
years  ago  he  "  constructed  for  a  particu- 
lar experiment"  one  of  Babbage's  calcu- 
lating-machines, or  Morgan's  paddle- 
wheel,  or  any  thing  else!  Who  is  to 
nrove  that  he  did  not  1  The  question  is, 
What  is  Mr.  Ogle's  patent  ?  And  is  it 
not  the  thing  which  he  has  patented,  as 
above  specified,  which  he  has  accused  me 
of  pirating?  That  Mr.  Ogle  has  con- 
structed a  boiler  on  the  principle  of  mine, 
I  readily  believe;  but  that  was  last 
January,  1835,  and  accomplished  with 
the  assistance  of  one  of  my  quondam 
workmen,  named  Kirby.  This  will  be 
looked  into  by-and-bye. 

I  have  exhibited  the  above  case  and 
facts,  not  in4any  spirit  of  rivalry  or  envy, 
{what  of  Mr.  Ogle's  have  I  to  envy  ?)  but 
Vi  the  same  spirit  of  self- vindication 
which  dictated  the  remarks  in  my  pam- 
phlet, lately  published  by  Effingham 
Wilson;  and  I  will  leave  to  those  who 
have  read  it  to  say,  whether  1  therein 
«  abuse,  in  contemptuous  language,  the 


«d  in  twenty  eight  minutes.  Our  coarse  now  was 
no  more  obstructed  by  any  hill  of  importance,  and 
we  travelled  in  most  delightful  manner  until  we  ar- 
rived in  Farnborongh— the  sixteen  mike  having 
been  performed  in  three  hours.  Mr.  Ogle  has  thus 
established  the  practicability  of  steam-coaches  tra- 
velling even  the  most  hilly  countries;  but  much 
remains  to  be  done;  there  is  evidently  great  diffi- 
culty in  regulating  the  power  of  the  engine,  both 
in  propelling  it  up  hill,  and  restraining  its  undue 
velocity  in  descending.  We  are  very  shortly  to 
have  another  visit  from  Mr.  Ogle,  with  a  c>ach  of 
much  greater  power  than  the  present,  and  with 
Which  he  has  offered  to  run  np  River-hill  against 
any  horse,  for  one  thousand  guineas/' — Maidstone 
Gazette,  Aprtt  20,  1*35;  and  Weekly  Felice  C?a- 
***te,M*y% 


efforts  of  others  who  have  entered  the 
same  arena.*'  Am  I  to  suffer  a  palpably 
false,  and  therefore  impudent,  accusation, 
to  go  unanswered  ?  1  have  expressed  my 
scorn  and  contempt  for  detractors  with- 
out calling  names,  and  talking  of  "  Bom- 
bastes/'  "jackdaws,"  &c,  like  Mr.  Ogle, 
Apropos  of  "  Bombastes,"  what  say  you 
to  the  sixty  miles  an  hour!  the  bet  of 
"  a  thousand  guineas,"  &c,  in  the 
Maidstone  Gazette  f  All  this  is  in  excel* 
lent  taste,  and  in  good  keeping  with  all 
that  has  proceeded  from  the  same  quar- 
ter. However,  particular  circumstances 
compel  me  to  await  another  opportunity 
for  making  my  due  acknowledgments  for 
the  civility  shown  me. 

1  have  the  honour  to  be,  Sir, 

Your  obedient,  humble  servant, 
V.  Macebuwb. 

August  IS,  1835. 

P.  S. — I  have  constructed  with  my 
own  hands  a  model  of  a  boiler,  of  far 
superior  attributes  than  any  other  yet 
known.  I  should  be  glad  to  dispose  of 
an  interest  in  it,  to  enable  me  to  secure  it 
according  to  our  cxtortional  patent  laws. 

ABSTRACT  OF  THE  PROCEEDINGS 


Fifth  Annual  Meeting 

OP  THE 

British  association  for  Tftfi 

ADVANCEMENT  OF  SCIENCE,* 
Held  at  Dublin,  August  10-1*,  1835. 

(General  ifWeetfogs — ftotunta. 

Monday*  August  10. 
General  Sir  Thomas  Brisbane ,  President  for 
the  past  year,  on  taking  the  Chair,  ac dressed 
the  Meeting  in  the  following  terms : — "  My 
Lords,  Ladies,  and  Gentlemen, — We  are  now 
assembled  in  the  capital  of  Ireland  for  the 
purpose  of  holding  the  fifth  Anniversary 
Meeting  of  the  British  Association  for  the 
advancement  of  Science.  We  all  must  admire 
the  excellent  arrangements  which  have  been 
made  for  our  reception,  and  the  unbounded 
liberality  by  which  they  are  characterised. 
When  you  did  me  the  bpnour  to  elect  me  to? 
the  distinguished  office  of  president,  I  accept- 
ed it  with  diffidence;  I  have  used  my  best* 
though  humble  exertions  to  fill  the  situation 
with  propriety,  and  I  shall  resign  it  with 
much  satisfaction  into  the  far  abler  hands  of 

*  Compiled  from  the  Reports  given  in  the  Atke- 
nantm.  Literary  Gatette,  Saunders*  New*  better* 
and  the  Dub  in  Evening  Put. 
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your  highly-gifted  and  enlightened  country* 
man,  the  Rev.  Dr.  Lloyd,  of  Trinity  College. 
Although  1  expressed  my  diffidence  in  accept- 
ing the  high  office  of  president,  you  are  not 
to  infer  that  I  was  indifferent  to  the  distin- 
guished honour  bestowed  on  me  in  that  ap- 
pointment. On  the  contrary,  I  look  upon  it 
as  the  highest  I  ever  enjoyed.  The  celebrated 
Dutch  geometrician,  Van  Ceulan,  who  de- 
voted the  greater  part  of  his  life  to  the  task 
*f  ascertaining  the  exact  proportion  between 
the  diameter  of  a  circle  and  its  circumference, 
and  in  order  to  arrive  at  the  utmost  degree 
of  accuracy,  carried  it  to  one  hundred  places 
of  figures,  directed  at  his  death  that  these 
figures  should  be  engraved  on  his  tomb-stone. 
lb  imitation  of  Van  Ceulan,  it  shall  be  my 
desire  that  the  circumstance  of  my  having 
been  President  of  the  British  Association  be 
recorded  on  my  grave  as  the  most  exalted  tri- 
bute to  my  memory.  I  need  not  infringe  on 
your  valuable  time  by  dwelling  on  the  wide 
field  for  scientific  inquiry  which  Ireland  pre- 
sents, or  enumerating  the  many  illustrious 
individuals  to  whom  she  has  given  birth. 
They  are  familiar  to  us  all.  Neither  need  I 
tell  you  that  her  literature  has  a  venerable 
claim  to  antiquity.  All  Europe  acknowledges 
the  talents  of  a  Burke,  a  Sheridan,  a  Swift,  a 
Goldsmith,  a  Kirwan,  an  Usher,  and  many 
others,  who  are  gone  to  their  rest.  In  our 
days  we  look  up  to  this  bright  constellation, 
by  some  of  whom  we  are  surrounded — a  Brink- 
ley,  a  Robinson,  a  Hamilton ;  and,  though 
last  not  least  of  her  illustrious  sons,  the  im- 
mortal hero  of  Waterloo.  No  man  who  has 
resided  in  Ireland,  as  I  have  done  for  nearly 
four  years,  can  have  left  that  country  but 
with  a  deep  impression,  arising  from  the  uni- 
form kindness,  hospitality,  and  friendship, 
which  every  stranger  receives  from  her  warm- 
hearted sons;  and  it  is  with  the  utmost  sin- 
cerity I  assure  you,  that  the  days  I  have  passed 
in  Ireland  have  been  among  the  happiest  of 
my  life.  Few  individuals  have  had  more  ex- 
tensive opportunities  of  witnessing  the  gallan- 
try, good  conduct,  and  cheerful  subordina- 
tion of  the  Irish  soldier,  under  all  the  various 
and  trying  circumstances  incident  to  the  ser- 
vice; and  I  can  bear  ample  testimony  to  the 
fact,  that  no  men  have  deserved  better  of  their 
country.  I  fear  you  will  consider  me  as  having 
travelled  out  of  my  record  in  touching  upon 
military  matters ;  but  the  partiality  which  I 
entertain  for  my  profession  must  plead  my 
apology.  We  have  much  to  regret  the  ab- 
sence of  many  of  our  enlightened  members. 
At  the  head  of  the  list  I  should  place  the 
Bishop  of  Cloyne,  *  and,  what  embitters  the 
consideration  of  his  absence,  is  the  reflection 
that  it  arises  from  illness.    As  1  perceive  we 

•  Dr.  Brinklcy. 


have  been  attacked  in  some  of  the  periodica?  - 
journals  for  making  too  long  speeches  at  our 
meetings, — if  I  should  address  you  at  greater 
length,  I  fear  I  may  render  myself  liable  to 
become  the  subject  of  their  sarcasm.  J  shall, 
therefore,  conclude  by  moving,  that  the  Rev. 
Dr.  Lloyd,  who  is  eminently  known  to  you 
all,  shall  take  the  Chair  as  president" 

Dr.  Lloyd  (Provost  of  Trinity  College) 
was  then  conducted  to  the  Chair,  amidst  ge- 
neral acclamation,  and  proceeded  to  open  Urn 
business  of  this  year's  meeting  by  a  very  ju-  . 
dicious  and  eloquent  address,  on  the  beneficial 
influence  of  the  Association  on  the  progress 
of  knowledge.  He  dwelt  particularly  on  the 
powerful  impulse  which  it  had  given  to  the 
new  science  of  geology,  and  adverting  to  the 
outcry  which  had  been  raised  in  certain 
quarters  against  the  geologists,  for  the  sup- 
posed opposition  of  their  theories  to  the  Mo- 
saic history,  observed : — "  It  may  not  be  ge«  - 
nerally.  known,  because  it  can  scarcely  be  be- 
lieved, that  without  these  walls  there  are  to 
be  found  individuals,  though  I  hope  not. 
many,  who  regard  your  exertions  with  some* 
thing  like  painful  apprehension ;  finding 
themselves  unable  to  reconcile  the  discoveries 
which  have  been  made  in  a  certain  depart- 
ment of  science,  to  which  your  attention  is 
here  invited,  to  their  views  of  the  Mosaic  his- 
tory. With  these  apprehensions  it  would-  be 
my  wish  to  deal  tenderly,  if  1  could  but  learn 
how  to  respect  them .  1  mean  not  to  insinuate 
that  such  persons  could  propose  to  restrict 
the  investigation  of  truth* in  any  of  the  ave- 
nues which  may  be  supposed  to  lead  to  its 
possession  ;  or  that  they  could  possibly  think 
that  we  should  suppress  any  of  the  discove- 
ries which  have  been  made,  however  alarming 
in  their  view  of  them  ;  for  this  would  be  (to 
use  the  language  of  Bacon)  Deo  per  menda* 
cium  gratificari.  But  1  do  mean  to  assert, 
and  1  do  assert  it  most  confidently,  that  they 
are  themselves  to  blame  for  that  indigestion 
of  which  they  complain.  Happily,  however, 
as  their  aliment  has  its  source  altogether 
within  themselves,  so  also  is  the  remedy- 
within  their  own  power;  and  if  they  would 
permit  me  to  advise,  1  think  I  could  help 
them  with  a  prescription  suited  to  their  ease. 
I  would  recommend  that  tbey  should  proceed  - 
with  more  patient  circumspection,  or,  at  least, 
more  of  self-distrust  and  doubting  humility, 
both  in  their  interpretation  of  the  language 
of  the  sacred  historian,  and  in  the  inferences 
which  they  venture  to  draw  from  certain  dis- 
coveries which  have  been  made  in  geological 
science."  The  "  case  between  Moses  and  the 
men  of  science,"  stood  simply  thus  .*— "  From 
Moses  it  is  collected  by  the  most  learned  cure-. 
nologers,  that  the  human  race  has  existed 
about  seven  thousand  years.  According  to 
geologists,  the  race  of  man  is  coeval  wiih  the. 
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earth  m  its  present  form,  but  they  see  reason 
to  believe,  that  the  globe,  though  in  some 
different  condition,  is  far  more  ancient  than 
the  races  by  which  it  is  now  inhabited,  and 
the  indications  discoverable  in  the  sacred  re- 
cords, as  far  as  they  help  to  decide,  are,  as 
we  perceive,  in  favour  of  this  notion  of  its 
higher  antiquity."  Some  admirable  obser? 
vations  followed  on  the  disposition  of  mind, 
with  which  men  should  apply  themselves  to 
the  study  of  the  wonders  of  creation.  "  What 
I  insist  on  is  this — that  when  we  seek  God 
through  the  indications  of  his  power  or  his 
will ^  contained  in  his  word  or  in  his  works, 
wo  should  apply  ourselves  to  the  task  with 
patient  self- distrust  and  humble  reverence, 
amounting  to  religious  awe.  This  is  the 
frame  of  mind  which  becomes  us  when  we 
would  approaeh  the  Father  of  Lights ;  and  I 
would  add,  that  this  is  the  frame  of  mind 
which,  every  advance  in  the  study  of  his 
works,  no  less  than  of  his  word,  is  fitted  to 
produce.  In  fact,  it  is  only  the  grossly 
ignorant  who  is  insensible  to  his  own  igno- 
rance. The  more  extensive  our  knowledge, 
the  greater  the  number  and  variety  of  the 
subjects  which  present  themselves  for  further 
inquiry.  The  wider  the  sphere  of  illumina- 
tion, the  more  expanded  is  the  surface  which 
separates  it  from  the  regions  of  darkness; 
and  the  greater  the.  extent  of  our  intellectual 
domain,  the  more  numerous  the  points  in 
that  boundary  by  which  we  are  sensibly  con- 
fined. This  growing  sense  of  our  insuffi- 
ciency, adequately  to  comprehend  the  work- 
ing* of  Divine  power,  serves  but  to  increase 
the  wonder  excited  by  what  is  already  brought 
within  the  compass  of  our  discernment ;  and 
whilst  man  is  humbled,  God  is  exalted.  Can 
we  then  fail  to  acknowledge*  with  the  illus- 
trious Bacon,  the-  religious  uses  of  natural 
science,  when,  in  that  glowing  language  so 
peculiar  to  himself,  he  thus  expresses  his 
convictions  :  —  Philosopkia  naturalis,  post 
verbum  Dei,  certissima  superslitioms  medicina 
est  i  eademque  probatissimum  Fidei  alimen* 
tura.  Itaque,  merito  religioni  donatur  taw 
quam.  Jidissima  ancilla,  cum  altera  voluntatem 
JDei,  altera  potestatem  manifeslat.  Perhaps 
nothing  can  be  more  just  than  this  represen- 
tation of  the  benefits  to  religion  to  be  de- 
rived from  the  study  of  nature ;  yet  I  confess 
that  I  have  been  still  more  deeply  impressed 
with  the  intimate  connexion  between  them 
by  an  incident  which  occurred  to  a  young 
gentleman  of  fashion,  who,  with  myself,  some 
thirty  years  ago,  happened  to  join  a  party  on 
a  visit  to  the  splendid  gardens  of  the  Dublin 
Society.  On  that  occasion  a  remark  was 
made  by  one  of  the  company  relative  to  the 
frailty  of  the  objects  which  engaged  our 
attention,  and  which  was  mistaken  by  him 
for  disparagement.  I  was  glad  of  the  mis- 
take, as  it  drew  from  him  an  expression 


which  brought  the  truth  I  have  just  been  in- 
culcating home  to  my  mind  with  so  much 
power,  that  I  can  never  forget  it.  He  re- 
plied, that  he  was  affected  by  what  be  saw  in 
a  manner  widely  different ;  for  that  to  him 
"  it  seemed  that  the  earth  we  inhabit,  with 
all  its  magnificent  furniture,  no  less  wonder- 
ful in  its  structure  than  splendid  in  its  ap- 
pearance, must  have  beeu  made,  not  for  men, 
but  for  gods.*' 

Professor  Hamilton  (Astronomer  Royal  of- 
Ireland,  and  one  of  the  Secretaries  of  the 
Association  for  the  present  year,)  next  rose) 
and  read  an  Address  suitable  to  the  occasion. 
After  a  most  animated  exordium  oh  the 
agency  of  the  social  spirit  in  stimulating  men'' 
to  intellectual  exertion,  the  learned  Professor 
proceeded  to  speak  of  the  **  essential  and 
characteristic  circumstances  >'  by  which  the 
British  Association  "  differs  from  all  others, 
and  of  the  peculiar  means  which  it  possesses 
of  awakening  and  directing  that  social  spirit 
to  scientific  purposes.''  First,  it  differed  in 
its  magnitude  and  universality  from  all 
lesser  and  more  local  societies.  What  other 
societies  do  upon  a  small  scale,  this  does 
upon  a  large ;  what  others  do  for  London,  or 
Edinburgh,  or  Dublin,  this  does  for  the 
whole  triple  realm  of  England,  Scotland, 
and  Ireland  ;  its  gigantic  arms  stretch  even 
to  America  and  India,  insomuch  that  it  is 
commensurate  with  the  magnitude  and  the 
majesty  of  the  British  empire,  on  which  the 
sun  never  sets.  But  it  was  not  merely  in  its 
magnitude  and  universality, and  consequently 
higher  power  of  stimulating  inttllect  through  ' 
sympathy,  that  this  Association  differed* 
from  others.  It  differed,  also,  from  them  in 
its  constitution  and  details ;  in  the  migratory 
character  of  its  meetings,  which  visit,  for  a 
week  each  year,  place  after  place  in  succes- 
sion, so  iu  to  indulge  and  stimulate  all,  with- 
out wearying  or  burdening  any ;  in  encourag- 
ing oral  discussion,  throughout  its  several 
separate  sections,  as  the  principal  medium 
of  making  known  among  its  members  the 
opinions,  views,  and  discoveries  of  each  other ; 
in  calling  upon  eminent  men  to  prepare  re- 
ports upon  the  existing  state  of  knowledge  in 
the  principal  departments  of  science ;  and 
in  publishing  only  abstracts  or  notices  Of  all 
those  other  contributions  which  it  has  not 
as  a  body  called  for ;  in  short,  in  attempting 
to  induce  men  of  science  to  work  more  to- 
gether than  they  do  elsewhere,  to  establish  a  - ' 
system  of  more  strict  co-operation  between  '•• 
the  labourers  in  one  common  field,  and  thus 
to  effect  m*re  fully  than  other  societies  can 
do,  the  combination  of  intellectual  exertions. 
Admitting  freely  the  claims  of  the  older 
societies  and  academies  of  the  empire  to  our 
gratitude  for  their  services  to  science,  and  - 
acknowledging  that  there  is  much  work  to  be 
done  which  can  only  be  done  by  them,  the 
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worthy  Professor  thought  that  we  must  still 
turn  to  this  Association,  as  the  body  which 
is  co-operative  by  eminence.    The  discussions 
in  its  sections  are  more  animated,  compre- 
hensive, and  instructive,  and  make  minds, 
which  before  were  strangers,  more  intimately 
acquainted  with  each  other  than  can  be  sup- 
posed to  be  the  casein  any  less  general  body : 
the  general  meetings  bring  together  the  culti- 
vators of  all  different  departments  of  science  ; 
and  even  the  less  formal  conversations ;  which 
take  place  in  its  halls  of  assembly  during 
every  pause  of  business,  are  themselves  the 
working  together  of  mind  with   mind,  and 
not  only  excite,  but  are  co-operation.    Ex- 
press requests  also  are  systematically  made  to 
individuals  and  bodies  of  men,  to  co-operate 
in  the  execution  of  particular  tasks  in  science, 
and  these  requests  have  often  been  complied 
with.    But  more,  perhaps,  than  all  the  rest, 
the  reports  which  it  has  called  forth  on  the 
existing   state   of  the  several    branches    of 
Knowledge,  were  astonishing  examples  of  in- 
dustry and  zeal  exerted  in  the  spirit  and  for 
the  purpose  of  co-operation.    They  comprise 
a  very  extensive  and  perfect  view  of  the  ex- 
isting state  of  science  in  most  of  its  great 
departments:  and  if,  in  auy  case,  they  do 
not  quite  bring  down  the  history  of  science 
to  this  day  (as  certainly  they  go  near  to  do), 
they  furnish  some  of  the  best  and  most  au- 
thentic materials  to  the  future  writer  of  such 
history.     But  we  should  not  only  underrate 
the  value  of  those  reports,  but  even  quite 
mistake  the  character  of  that  value,  if  we 
were  to  refer  it  at  all  to  its  connexion  with 
distant  researches,  and  some  unborn  genera- 
tion.    They  would,  indeed,  assist  the  future 
historian  of  science;  but  it  was  not  solely, 
nor  even  chiefly,  for  that  purpose  they  were 
designed,   nor  is  it  solely  or  chiefly   that 
purpose  which  they  will  answer.    They  be- 
long to  our  own  age ;  they  are  the  property 
of  ourselves  as  well  as  of  our  children.    To 
stimulate  the  living,  not  less  than  to  leave  a 
record  to  the   unborn,  was  hoped  for,  and 
would  be  attained,  through  those  novel  and 
important  productions.     In  holding  up  to  us 
a  view  of  i  e  existing  state  of  science,  and 
of  all  that  l.as  been  done  already,  they  show 
lis  that  much  is  still  to  be  done,  and  they 
rouse  our  zeal  to  do  it.    Could  any  person 
look  unmoved  on  the  tablet  which  they  pre- 
sent of  the  brilliant  discoveries  of  this  cen- 
tury, in  any  one  of  the  regions  of  science! 
fcould  he  see  how  much  has  been  achieved, 
what  large  and  orderly  structures  have  been 
in  part  already   built  up,  and  are  still  in 
process  of  building,  without  feeTtng  himself 
.excited  to  give  his  own  aid  also  in  the  work, 
and  to  be  enrolled  among  the  architects,  or 
at  least  among   the  workmen?    Or,  could 
any  one  have  his  attention  guided  to  the 
many  wants  that  remain;  could  he  look  on 


the  gaps  which  are  still  unfilled  even  in  the 
most  rich  and  costly  of  those  edifices  (likt 
the  unfinished  window  that  we  read  of,  in  the 
palace  of  Eastern  story),  without  longing  to 
see  those  wants  supplied,  that  palace  raised 
to  a  still  more  complete  perfection — without 
burning  to  draw  forth  all  his  own  old  trea- 
sures of  thought,   and  to  elaborate  them 
all  into  one  new  and    precious    offering? 
The  Professor   then    noticed  in    succession 
the  recently  published  Reports  that  were  pre- 
sented to  the  Association  at  the  last  annual 
meeting.  Professor  Rogers's,  of  Philadelphia, 
on  American  Geology,  was  praised  for  the 
facts,  but  (rather)  censured  for  the  theoretical 
errors,  it  contains.    Mr.   ChalHs's,  on  the 
theory  of  Capellary  Attraction,  was   much 
(and,  we  think,  most  deservedly)  eulogised. 
A  distinction  drawn  by  Mr.  C  hall  is  between 
facts  that  are  matter  of  actual  observation, 
and  facts  that  are  the  result  of  reasoning,  is 
well  deserving  of   attention.    Mr.   Challis 
remarks,    that,    while    many  questions    in 
physics  are  to   be  resolved    by  unfolding, 
through  deductive  reasoning,  the  consequences 
of  facts  actually  observed,  there  is  also  ano- 
ther class  of  questions  in  physical  science, 
in  which  the  facts  that  are  to  be  reasoned 
from  are  not  phenomena;  for  example,  the 
fact  of  universal  gravitation,  for  which  the 
evidence  is  inductive,  indeed,  but  yet  essen- 
tially mathematical,  the   fact  not  coming 
itself  under  the  cognizance  of  any  of  our 
senses,  although    its    mathematical  conse- 
quences are  abundantly  attested  by  observa- 
tion.    Mr.  Challis  goes  on  to  Bay,^"The 
great  problem  of  universal  gravitation,  which 
is   the  only  one  of  this  class  that  can  be 
looked  upon  as  satisfactorily  solved,  relates 
to  the  large  masses  of  the  universe,  to  the 
dependance  of  their  forms  on  their  own  gra^' 
vitation,  and   the  motions    resulting  from'  - 
their  actions  on  one  another.    The  progress 
of  science  seems  to  tend  towards  the  solution 
of  another  of  a  more  comprehensive  nature, 
regarding    the    elementary  constitution    of 
bodies,  and  the  forces  by  which  their  con- 
stituent elements  are  held  together.    Various 
departments  of  science  appear  to  be  connected 
together  by  the  relation  they  have  to  this 
problem.    The  theories  of  light,  heat,  elec- 
tricity,   chemistry,    mineralogy,    crystallo- 
graphy, all  bear  upon  it.    A  review,  there- 
fore, of  the  solutions  that  have  been  proposed 
of  all  such  questions  as  cannot  be  handled 
without   some    hypotheses    respecting   the 
physical  condition  of  the  constituent  elements 
of  bodies,  would  probably  conduce,  by  a 
comparison  of  the  hypotheses,  towards  reach- 
ing that  generalisation  to  which  the  known 
connexion  of  the  sciences  seems  to  point." 
The  author  finally  remarks,  that  "  questions 
of  this  kind  have  of  late  largely  engaged 
the  attention  of  some  French  mathematicians; 
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_  and  the.  nature  of  their  theories,  and  the 
results  of  the  calculations  founded  on  them, 
deserve  to  be  brought  as  much  as  possible 
into  notice."  "Acting  upon  these  just  views 
(said  Professor  Hamilton),  Mr.  Challis  has 
toer formed  for  the  British  Association  and 
lor  the  British  public,  the  important  office 
of  reviewing  and  reporting  upon  those  re- 
searches of  Laplace,  Poisson,  and  Gauss, 
respecting  the  connexion  of  molecular  at- 
traction, and  of  the  repulsion  of  heat  with 
the  ascent  of  fluids  in  tubes."  He  thought 
it,  however,  but  just  to  add — indeed,  Mr. 
Challis  himself  does  so — that,  as  "  Newton 
first  resolved  the  mathematical  problem  of 
gravitation,  in  its  bearings  on  the  motion  of 
a  planet  about  the  sun,  and  went  far  to 
resolve  the  same  extensive  problem  in  its 
details  of  perturbation,  so  he  likewise  first 
resolved  a  problem  of  molecular  forces,  and 
cle"arly  foresaw  and  foretold  the  extensive  and 
almost  universal  application  of  such  forces 
to  the  mathematical  explanation  of  the  more 
varied  classes  of  phenomena."  After  Mr. 
Challis's  Report  came  Professor  Lloyd's  on 
the  progress  and  present  state  of  Physical 
Optics;  Mr.  George  Rennie's  on  Hydraulics; 
l)r.  Henry's  on  the  Law  of  Combustion  ;  and 
Professor  Clarke's  on  Animal  Heat;  all  of 
which  were  more  or  less  eulogised.  The  last 
volume  of  the  Association's  Transactions 
also  included  accounts  of  researches  under- 
taken at  the  request  of  the  General  Com- 
mittee, and  of  various  recommendations 
emanating  from  them.  Among  the  latter 
there  was  one  to  which  the  speaker  felt  it 
incumbent  on  him  to  invite  the  particular 
attention  of  the  assembly.  "  I  mean,"  said 
Be,  "  that  recommendation  which  advised  an 
application  to  the  Lords  of  the  Treasury  for 
a  grant  of  money,  to  be  used  in  the  reduc- 
tion of  certain  Greenwich  observations,  the 
result  of  which  recommendation  is  noticed 
in  the  volume  before  us.  In  all  that  I  have 
hitherto  said  respecting  this  Association,  I 
have  spoken  almost  solely  of  its  internal 
effects,  or  those  which  it  produces  on  the 
minds  and  acts  of  its  own  members.  But  it 
is  manifest  that  such  a  society  cannot  fail  to 
have  also  effects  which  are  external,  and  that 
Its  influence  must  extend  even  beyond  its 
own  wide  circle  of  members.  It  not  only 
helps  to  diffuse  through  the  community  at 
large,  a  respect  and  interest  for  the  pursuits 
of  scientific  men,  but  ventures  even  to  ap- 
proach the  throne,  and  to  lay  before  the  King 
the  expression  of  the  wishes  of  this  his 
parliament  of  science,  on  whatever  subject 
of  national  importance  belongs  to  science 
only,  and  is  unconnected  with  the  predomi- 
nance in  the  state  of  any  one  political  party. 
It  was  judged  that  the  reduction  of  the 
astronomical  observations  on  the  sun,  and 
moon,  and  planets,  which  had  been  accumu- 


lating under  the  care  of  Bradley,  and  his 
successors,  at  the  Royal  and  National  Obser- 
vatory of  Greenwich,  since  the  middle  of  the 
last  century,  but  which,  except  so  far  as 
foreign  astronomers  might  use  them,  had 
Iain  idle  and  useless  till  now,  to  the  great 
obstruction  of  the  advance  of  practical  as 
well  as  theoretical  science,  was  a  subject  of 
that  national  importance,  and  worthy  of  such 
an  approach  to  the  highest  functionaries  of 
the  state.  It  happened  that  I  was  not  present 
when  thepropriety  of  making  this  application 
was  discussed,  so  that  I  do  not  know  whether 
the  authority  of  Bessel  was  quoted.  That 
authority  has  not  at  least  been  mentioned, 
to  my  knowledge,  in  any  printed  remarks 
upon  the  question ;  but  as  it  bears  directly 
and  powerfully  thereon,  you  will  permit  me, 
perhaps,  to  occupy  a  few  moments  by  citing 
it.  Professor  Bessel,  of  Koenigsberg,  who^for 
consummate  theory  and  practice,  must  be 
placed  in  the  very  foremost  rank — may  be 
placed,  perhaps,  at  the  head  of  astronomers 
now  living  and  now  working — published  not 
long  ago  tba:  classical  and  useful  volume* 
the  Tabula  Hegiomonfana,  which  I  now  hold 
in  my  hand.  In  the  introduction  to  this 
volume  of  tables,  Bessel  remarks,  that  *  the 
present  knowledge  of  the  solar  system  has 
not  made  all  the  progress  which  might  have 
been  expected  from  the  great  number  and 
goodness  of  the  observations  made  on  the  sun, 
and  moon,  and  planets,  from  the  times  of 
Bradley  down.  It  may,  indeed,  be  said,  with. 
truth,  that  astronomical  tables  do  not  err 
now  by  so  much  as  whole  minutes  from  the 
heavens;  but  if  those  tables  differ  by  more 
than  five  seconds  now,  by  using  all  the  pre- 
sent means  of  accurate  reduction — from  a 
well-observed  opposition  of  a  planet,  for 
example  —  their  error  is  as  manifest  anil 
certain  now  as  an  error  exceeding  a  minute 
was  in  a  former  state  of  astronomy;  and  the 
discrepancies  between  the  present  tables  and 
observations  are  not  uncommonly  outside  that 
limit.  The  case  is  doubtful.  Errors  of  obser- 
vation to  such  amount  they  cannot  be;  and, 
therefore,  they  can  only  arise  from  some 
wrong  method  of  reduction,  or  wrong-as- 
sumed elliptic  elements  or  masses  of  the 
planets,  or  insufficiently  developed  formula* 
of  perturbation,  or  else  they  point  to  some 
disturbing  cause,  which  still  remains  obscure, 
and  has  not  yet  been  reached  by  the  light  of 
theory.  But  it  ought  surely  to  be  deemed 
the  highest  problem  of  asrronomy,  to  ex- 
amine with  the  utmost  diligence  into  that 
which  has  been  often  said,  but  not  as  yet  in 
every  case  sufficiently  established,  whether 
theory  and  experience  do  really  always  agree. 
When  the  solution  of  this  weighty  problem 
shall  have  been  most  studiously  made  trial 
of,  in  all  its  parts,  then  either  will  the  theory 
of  Newton  be  perfectly  and  absolutely  cos- 
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firmed,  or  else  it  will  be  known  beyond  all 
doubt  that  in  certain  cases  it  does  not  suffice 
without  some  little  change,  or  that,  besides 
the  known-disturbing  bodies,  there  exist 
some  causes  of  disturbance  still  obscure." 
And  then,  after  some  technical  remarks  less 
connected  with  our  present  subject,  Bessel 
goes  on  to  say — "  to  me,  considering  these 
things  together,  it  appears  to  be  of  the 
highest  moment  towards  our  future  progress 
in  the  knowledge  of  the  solar  system,  to  re- 
duce into  catalogues  as  diligently  as  can  be 
done,  according  to  the  common  system  of 
element?,  the  places  of  all  the  planets  ob- 
served since  1750 — than  which  labour  I  be- 
lieve that  no  other  now  will  be  of  greater 
use  to  astronomy."  Such  is  the  opinion  of 
Bessel ;  but  such  is  not  the  opinion  of  an 
anonymous  censor,  who  has  written  of  us  in 
a  certain  popular  review.  To  him  it  seems 
a  matter  of  little  moment  that  old  observa- 
tions should  be  reduced.  Nothing  good,  he 
imagines,  can  come  from  the  study  of  those 
obsolete  records.  It  may  be  very  well  that 
thousands  of  pounds  should  continue  to  be 
spent  by  the  nation,  year  after  year,  in 
keeping  up  the  observatory  of  Greenwich  ; 
but  as  to  the  spending  500/.  in  turning  to 
some  scientific  profit  the  accumulated  trea- 
sures there,  that  is  a  waste  of  public  money, 
and  an  instance  of  misdirected  influence  on 
the  part  of  the  British  Association.  For 
you,  gentlemen,  will  rejoice  to  hear,  if  any 
of  you  have  not  already  heard  it — and  those 
who  have  heard  it  already  will  not  grudge  to 
hear  it  again— that,  through  the  influence 
of  this  Association,  what  Bessel  wished,  ra- 
ther than  hoped,  is  now  in  process  of  accom- 
plishment ;  and  that,  under  the  care  of  the 
man  who  in  England  has  done  most  to  show 
how  much  may  be  done  with  an  observatory, 
that  national  dissrraee  is  to  be  removed  of 
ignorance  or  indifference  about  those  scien- 
tific treasures  which  England  has  almost 
unconsciously  been  long  amassing,  and  which 
concern  her  as  the  country  of  Newton  and 
the  maritime  nation  of  the  world ;  for  the 
spirit  of  exactness  is  diffusive,  and  so  is  the 
spirit  of  negligence.  The  closeness,  indeed, 
of  the  existing  agreement  between  the  tables 
and  the  observations  of  astronomers  is  so 
great,  that  it  cannot  easily  be  conceived  by 
persons  unfamiliar  with  that  science.  No 
theory  has  ever  had  so  brilliant  a  fortune,  or 
ever  so  outrun  experience,  as  the  theory  of 
gravitation  has  done.  But  if  astronomers 
ever  grow  weary,  and  faintly  turn  baok  from 
the  task  which  science  and  nature  command, 
of  constantly  continuing  to  test  even  this 
great  theory  by  observation  ;  *if  they  put  any 
limit  to  the  search,  which  nature  has  not 
put ;  or  are  content  to  leave  any  difference 
unaccounted  for  between  the  testimony  of 
sense  and  the  results  of  mathematical  de- 


duction,  then  will  they    not  only  become 
gradually  negligent  in  the  discharge  of  their 
other  and  more  practical  duties,  and  their 
obserxations  themselves  and  their  nautical 
almanacs  will    then    degenerate  instead   of 
improving,   to   the  peril  of  navies  and   of 
honour ;  but  also  they  will  have  dene  what 
in   them  lay,    to  mutilate  outward  nature, 
and  to  rob  the  mind  of  its  heritage.     For, 
be  we  well  assured  that  no  such  search  as 
this,  were  it  only  after  the  smallest  of  those 
treasures  which  wave  after  wave  may  dash 
up  on  the  shore  of  the  ocean  of  truth,  ir 
ever  unrewarded.     And  small  as  those  five, 
seconds  may  appear,  which  stir  the  mind  crtF 
Bessel,  and  are  to  him  a  prophecy  of  some^ 
knowledge  undiscovered,  perhaps  unimagined 
by  man,  we  may  remember  that  when  Kepler 
was  "  feeling,"  as  he   said,  "  the   walls  of 
ignorance  ere  yet  he  reached  the  brilliant 
gate   of  truth,"   he  thus  expressed  himself, 
respecting    discrepancies    which    were    not 
larger  for  the  fecience  of  his  time: — "  These 
eight  minutes  of  difference,  which  cannot  be 
attributed  to  the  errors  of  so  exact  an  ob- 
server as  Tvcho,  are  about  to  give  us  the 
means  of  reforming  the  whole  of  astronomy." 
We,  indeed,  cannot  dream   that  gravitation 
shall  ever  become  obsolete ;  perhaps  it  is 
about  to  receive  some  new  and  striking  con- 
firmation ;  but  Newton  never  held  that  the 
law  of  the  inverse  square  was  the  only  law 
of  the  action  of  body  upon  body ;  and  the 
question  is,  whether  some  other  law,  or  mode 
of  action,  co-existing  with   this  great  and 
principal  one,  may  not  manifest  some  sensi- 
ble effect  in  the  heavens  to  the  delicacy  of 
modern  observation,  and  especially  of  modem 
reduction.     It  was  worthy  of   the   British 
Association  to  interest  themselves  in  such  a 
subject;   it  was  worthy  of  British  rulers  to 
accede  promptly  to  such  a  request.'* 

The  Presidents  of  the  different  sections  '• 
then  read  abstracts  of  the  business  trans- 
acted and  in  progress  in  each,  which  our 
readers  will  find  afterwards  noticed  under  the 
head  of  the  «»  Sectional  Meetings.''  The 
meeting  was  honoured  by  the  presence  of  the 
Lord  Lieutenant  and  a  brilliant  suite.  The 
number  of  persons  present  is  stated  to  have 
amounted  to  nearly  2,000.  Upwards  of 
700  new  members  had  been  admitted  on  the 
Saturday  preceding,  at  a  preliminary  meet- 
ing of  the  General  Committee,  including— in  - 
himself  a  host,  though  with  no  pretension? 
to  science— the  first  of  Irish  bards,  Thomas 
Moore.  On  bis  being  mentioned  as  a  can- 
didate, Provost  Lloyd  rose  and  proposed  that 
he  should  be  elected  without  the  usual  for- 
malities or  fees — a  proposition  which  was 
carried  with  the  most  enthusiastic  unanimity. 
Of  foreigners  there  was  but  a  small  muster: 
M.  Agassiz,  Professor  Mole,  Dr.  Peithman 
(Berlin),  M.  de  Tocqucvilfc  (Paris),  Count 
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Jarisberg  (Norway),  Baroa Barclay  de Tolly,. 
Dr.  Hahn  (Gottingen),  Colonel  Dick  (New 
Orleans),  &c.  v 

Tuesday,  August  11. 

Dr.  Zardner  delivered  a  lecture  of  nearly 
two  hours  in  length,  on  railways  and  loco- 
motive engines. 

Wednesday,  August  12. 

Professor  Powell  delivered  a  Lecture  on  the 
Phenomena  of  Prismatic  Dispersion.  These 
were  first  closely  investigated  by  Newton,  who 
traced  the  relation  between  colour  and  rcfran- 
glbility.  Dr.  Wollaston,  in  1802,  and  M. 
Fraunhofer,  about  1819,  observed  that  when 
the  tpectrum  is  formed  by  a  very  narrow  beam 
of  light  falling  on  the  prism,  it  is  net  only 
distinguished  into  colours,  but  these  coloured 
spaces  are  marked  by  various  dark  lines  or 
bands  crossing  the  spectrum  at  all  parts  of  its 
length,  all  parallel  to  each  other,  and  to  the 
original  line  of  light;  some  few  being  much 
darker,  better  defined,  and  more  conspicuous 
than  others.  Of  the  nature  of  these  lines,  the 
different  appearances  they  assume,  with  differ-, 
eht  sorts  of  light,  &c,  the  lecturer  would  say 
nothing,  as  (though  highly  interesting  topics) 
they  did  not  bear  on  his  immediate  question. 
He  proceeded  to  refer  to  the  use  made  of  these 
lines  as  marking  definite  parts  or  rays  of  the 
spectrum.  This  is  a  matter  of  great  import- 
ance for  all  accurate  inquiry  into  the  laws  of 
the  phenomena.  Seven  of  the  principal  lines 
have  been  specifically  named  by  Fraunhofer 
by  the  letters  B,  C,D,  &c,  and  by  these  let- 
ters the  definite  or  standard  rays  are  now  ge- 
nerally known.  There  is,  at  first  sight,  a 
little  difiiculty  in  identifying  them.  The 
professor,  therefore,'  exhibited  a  drawing 
(done  to  a  scale)  representing  these  lines  as 
they  appear  in  the  spectrum  formed  by  a 
prism  of  water.  By  the  light  of  day — t.  e. 
of  the  clouds — the  lines  in  the  two  extreme 
rays  are  invisible :  if  the  full  light  of  the  sun 
be  employed,  they  become  so.  Peculiarities 
in  each  were  pointed  out,  by  which  they  may 
be  recognised.  By  means  of  these  definite 
points,  then,  we  can  obtain  accurate  nume- 
rical measures  of  the  deviation  of  the  several 
well-defined  parts  of  the  spectrum — i.  e.  of 
rays  of  definite  refrangibility.  This  was 
precisely  the  use  made  of  them  by  Fraunhofer. 
By  a  calculation,  well  known  to  opticians, 
from  these  observed  deviations,  the  index  of 
refraction  is  deduced  for  each  definite  ray, 
and  in  the  instance  of  each  different  substance 
o  f  which  the  prism  may  be  composed.  Fraun- 
hofer, with  extreme  eccuracy,  determine*d 
these  deviations  and  indices  for  ten  different 
media,  viz.  four  kinds  of  flint-glass,  three  of 
crown-glass,  water,  oil  of  turpentine,  and  so- 
lution of  potash.  Thus  we  obtain  those  most 


essential  elements  for  all  physical  inquiry f 
exact  numerical  data;  and  the  series  of  num- 
bers thus  assigned  showed,  no  perceptible 
agreement  with  any  arithmetical  relation.' 
Diagrams  were  exhibited,  illustrative  of  the 
different  amount  and  character  of  the  devia- 
tions for  several  media.  To  the  same  emi- 
nent observer  we  are  also  indebted  for  deter-, 
mining,  with  the  greatest  accuracy,  another 
set  of  numbers  characterising  each  of  the 
same  defiuite  rays,  viz.  the  values  of  those 
minute  intervals  (which,  on  the  undulatory 
theory,  are  the  lengths  of  waves),  and  which 
differ  from  the  different  rays,  an«'  whose  real 
existence  is  a  fact  learned  from  the  experi- 
ment of  interferences,  and  totally  independent 
of  theory.  The  question  then  arose,  Can  any 
relation  be  traced  between  these  and  the  for- 
mer series  of  numbers?  Now  a  certain  for- 
mula had  beeu  suggested  to  the  author  by 
Professor  Airy,  as  arising  from  the  abstract 
mathematical  researches  of  M.  Caucby,  on 
the  theory  of  undulations :  he  accordingly 
proceeded  to  reduce  the  formula  to  actual  cal- 
culation, and  found  a  very  close  agreement 
between  the  numbers  which  result  upon  this 
theoretical  principle  with  those  observed  by 
Fraunhofer.  Thus  we  obtain  that  great  ob- 
ject, a  mathematical  law  connecting  the  two 
series  of  numbers.  But  this  is  not  all :  the 
formula  is  one  deduced  from  a  peculiar  view 
of  the  undulatory  theory  of  light.  That 
theory  has  hitherto  been  admitted  to  explain . 
almost  every  fact  in  optics,  except  this  of  dis- 
persion. By  M.  Cauchy's  modification  of  it 
then,  it  is  now  shown  to  explain  this  also 
and  what  has  hitherto  been  the  greatest  ob 
jection  against  it  is  thus  far  removed.  This 
remark,  however,  applies  only  to  the  ten  me- 
dia examined  by  Fraunhofer.  Will  the  same 
method  apply  equally  well  to  others  ?  This 
is  the  inquiry  in  which  the  author  has  been 
and  is  now  intently  engaged.  His  results  are 
yet  but  little  developed,  but  he  mentioned  one 
striking  instance,  viz.  that  highly  dispersive 
substance,  oil  of  Cassia,  which  he  has  ex- 
amined -after  the  method  of  Fraunhofer,  and 
has  (at  least  apparently)  determined  its  re- 
fractive indices  for  the  standard  rays.  He 
has  worked  out  (also  approximately)  the 
necessary  calculations,  and  found  that  in  this 
strong  case  the  same  law  applies  with,  at  least, 
considerable  accuracy. 

Professor  Whewell  was  next  called  upon  to 
state  the  progress  made  in  the  extensive 
series  of  observations,  lately  commenced  on 
the  phenomena  of  the  tides  : — In  June,  1834, 
observations  had  been  ordered  to  be  made  by 
the  coast-guard  along  the  coasts  of  Great 
Britain  and  Ireland  :  returns  had  thus  been 
procured  from  500  different  stations.  The 
reduction  of  these  had  been  only  partially 
effected.  In  the  paper  which  he  held  in  his 
hand  he  had  drawn  up  his  conclusions  from 
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these  observations ;  they  had  done  this  much, 
that  they  had  thrown  great  light  on  the  cir- 
cumstances attending  the  meeting  of  the  two 
tides— the  one  which  ran  up  the  British  Chan- 
nel, the  other  (we  believe)  from  the  Northern 
Ocean.  In  June,  1835,  fresh  orders  were 
issued  to  continue  these  observations  along 
the  same  extent  of  British  coast,  and  appli- 
cation for  assistance  had  been  made  through 
the  ministers  of  foreign  powers ;  in  every  case 
they  had  been  cordially  met;  and  there  was 
not  a  maritime  state  in  Europe,  not  one  north 
of  the  equator,  that  was  not  contributing  its 
assistance  to  this  great  work :  Sweden,  Den- 
mark, Russia,  Spain,  France,  Holland,  and 
the  United  States,  had  all  joined  in  it.  He 
could  not  but  express  his  gratitude  for  the 
labours  of  one  foreigner,  who  was  now  present, 
he  meant  Professor  Moll,  of  Utrecht,  who 
had  furnished  them  with  many  very  valuable- 
returns  from  the  coast  of  Holland— returns 
procured  by  much  personal  exertion. 

Thursday,  August  13. 
Neither  lecture,  nor  address,  nor  business 
of  any  sort,  but  **  a  promenade,  with  music 
and  refreshments/' 

Friday,  August  14. 
The  chairmen  of  the  several  sections  gave 
reports   of  the  proceedings  of  each   during 
the  week. 

Saturday— Morning  Meeting — August  15. 

"During  the  week ,''  says  the  Athenaeum, 
"  there  were  no  interruptions  to  social  har- 
ssony.  On  the  contrary,  men  of  every  shade 
of  political  and  religious  opinion  met  to- 
gether, and  allowed  all  subjects  of  contro- 
versy to  slumber.  On  Saturday,  for  the 
first  time,  the  dawn  was  overcast.  Circum- 
stances occurred  which  awakened  a  suspicion 
that  seme  interruption  had  taken  place  in 
the  harmony  which  reigned  among  the  mem- 
bers.'' The  meeting  at  the  Rotunda  was 
delayed  for  more  than  an  hour.  At. length, 
Mr.  Vernon  Harcourt,  the  General  Secretary, 
addressed  the  meeting.  After  a  few  intro- 
ductory words,  in  which  he  apologised  for 
the  delay  which  had  occurred,  he  announced 
that  invitations  had  been  sent  from  Bristol, 
Liverpool,  Birmingham,  Manchester,  and 
Newcastle,  soliciting  the  Association  to  have 
its  next  meeting  in  those  several  places;  and 
that  it  had  been  resolved  to  give  the  prefer- 
ence to  Bristol,  because  of  its  being  the  first 
tip  send  "  a  decided  invitation.*'  Mr.  Har- 
court then  reported  from  the  Committee  the 
following  recommendations: — 

That  a  sum  of  500/.  be  given  for  a  dupli- 
cate reduction  of  the  Astronomical  Obser- 
vation made  at  L'Kcole  Militaireof  Paris. 

That  small  grants  be  given  for  construct- 
ing tables  of    the    exponents  of   refracted 


indices,  and  organised  observation!  of  tern* 
perature. 

100/.  for  determining  the  constant  of  lunar 
notation. 

100/.  for  observations  on  the  temperature 
of  the  tides. 

250/.  for  continuing  tidal  observations  nft 
Liverpool  and  the  Port  of  London. 

100/.  for  the  advancement  of  meteorology. 

30/.  for  the  continuation  of  Professor 
Wheatstone's  experiments. 

30/.  for  reducing  to  practice  Dr.  Jerrard'i 
plan  for  solving  equations  of  the  fifth  or 
higher  degrees. 

'201.  to  Mr.  Johnston  for  completing  fcj* 
tables  of  chemical  constants, 
v     30/.  to  Mr.  Fair  burn  for  experiments  on 
the  hot  and  cold  blasts  in  iron-works. 

105/.  for  prosecuting  researches  in  to  Sritfsh 
Fossil  Ichthyology  j  and  the  former  grants 
for  determining  the  amount  of  sediment  in 
rivers,  and  the  relative  levels  of  land  and 
sea,  should  be  renewed. 

That  the  zoology  and  botany  of  Ireland 
should  be  carefully  investigated. 

50/.  for  researches  into  the  absorbents,  anil 
50/.  for  examining  the  sounds  of  the  heart. 

That  the  Association  should  petition  the 
Government  to  send  an  expedition  to  explore 
the  Antarctic  regions,  and  determine  as 
accurately  as  possible  the  place  of  the  south 
magnetic  pole. 

That  E.  Halsewell,  Esq.,  be  requested  to 
prepare  a  tabular  return  of  the  inquests  held 
during  the  last  seven  years  in  as  many  coun- 
ties as  possible;  and  further,  to  procure  a 
statistical  report  of  H  an  well  Lunatic  Asylum. 

That  the  Reports  of  the  Secretaries  of 
Sections  be  officially  supplied  to  the  Philo- 
sophical Magazine,  of  London,  and  the 
Edinburgh  Journal  of  Science,  on  condition  of 
copies  being  supplied  to  the  Secretaries.* 

That  an  effort  be  made  to  establish  a  law 
of  universal  copyright. 

Mr.  Taylor,  the  Treasurer,  then  read  a 
statement  of  the  financial  concerns  of  the? 
Association.     On  the  30th  of  July  last,  there 


•  Would  it  not  have  been  more  consistent  with 
the  character  of  universality,  so  earnestly  claimed 
for  the  Associati  n  by  Professor  Hamilton,  had 
this  recommendation  been  extended  to  all  the 
scientific  journals?  A  surer  way,  too,  of  promoting 
the  purposes  of  the  Association,  which  can  be  for- 
warded by  nothing  so  much  as  by  thr  widest  possibly 
publicity  being  given  to  i.s  proceedings  1  lioib  the 
favoured  journals  do  not  together  circulate  one 
quarter  so  many  copies  as  one  of  the  excluded 
(which  it  is  not  for  us  to  na  >>e).  As  the  recom- 
mendation stand?,  however,  the  proprietors  ol  the 
Philosophical  Magazine  and  Edinburgh  Jour- 
nal are  very  welcome  to  all  the  advantages  it  can 
briii*  them.  Gratis  copies  to  all  the  subscribers, 
tii at  is,  to  all  the  members  of  an  Association  now 
amounting  >.o  between  3,000  and  5.000,  if  not  tn>rc, 
must,  we  imagine,  be  paying,  rather  dear  tor  the 
whistle.  It  »*  little  to  the  credit  of  the  Assooiatio* 
that  they  should  have  made  any  such  stipulation. 
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was  cash  in  hapd  509J.,  3,36U  3  per  cent 
stock,  ancj  unsold  copies  of  works  about  $60/. 
In  Dublin  the  Treasurer  bad  received  from 
1,228  subscribers,  in  subscriptions  and  com- 
positions, 1,750/.,  together  with  an  additional 
sum  of  94/.  for  books  sold,  making  the  total 
amount  5,214/.  The  expenses  and  sums  due 
by  the  Association  were  1,000/.,  leaving  a  . 
clear  property  of  4,214/.  It  might  be  pleasing 
to  the  audience  to  state,  that  the  receipts  of 
the  preceding  year  in  Edinburgh  were  1.626/., 
while  in  Dublin  they  amounted  to  1,750/.  It 
Was  also  very  gratifying  to  be  able  to  state, 
that  grants  for  the  advancement  of  science, 
of  1,700/.,  had  been  placed  this  year  at  the 
disposal  of  the  Committee. 

Votes  of  thanks  were  then  passed  to  the 
Lord  Lieutenant,  the  Provost  and  Fellows  of 
Trinity  College,  the  Royal  Dublin  Society, 
the  Royal  Irish  Academy,  the  Royal  Colleges 
of  Physician?  and  Surgeons, and  several  other 
public  institutions,  for  the  hospitable  atten- 
tions they  had  respectively  shown  to  the 
members  of  the  Association,  individually  and 
collectively. 

Professor  Whewell,  in  proposing  the  vote  of 
thanks  to  the  Provost  and  Fellows  of  Trinity 
College,  announced  that  they  had  conferred 
the  honorary  degree  of  LL.D.  on  Professor 
Mole,  M.  Agassiz,  Mr.  Wm.  Smith  (the 
eminent  geologist),  Sir  Thomas  Brisbane,  and 
Mr.  Baily. 

Votes  of  thanks  followed  to  the  President 
and  other  officers  of  the  Association;  and 
now,  at  last,  came  that  thunder,  the  under 
growl  of  which  had  disturbed  tbe  morning's 
calm.  It  fell  to  the  lot  of  Dr.  Robinson,  of 
Armagh,  to  propose  the  vote  of  thanks  to 
Mr.  Vernon  Harcourt,  the  Secretary,  whom 
Dr.  Robinson  had  eulogised  at  the  last  annual 
meeting  as  being  also  the  founder  of  the 
Association.  For  this  the  Doctor  was  cen- 
sured in  an  article  -in  the  Edinburgh  Review 
for  January  last,  in  which  the  honour  of 
originating  the  Association  was  claimed  for 
Sir  David  Brewster,  who  is  generally  sup* 
pased  to  have  been  himself  the  writer  of  the 
article.  The  opportunity  which  the  present 
speechifying  afforded  of  replying  to  the  re- 
viewer was  too  tempting,  it  seems,  to  be 
resisted ;  not  the  less  so,  perhaps,  that  Sir 
Pavid's  absence  from  the  meeting  left  his 
detractors  an  extremely  clear  field.  How  well- 
they  availed  themselves  of  it,  we  shall  leave 
our  judicious  contemporary,  the  Athenaum,  to 
relate.  "In  tbe  course  of  the  speeches," 
says  that  journal,  "  many  neither  very  cour- 
teous nor  very  sensible  allusions  were  made 
to  reviewers  generally.*     It  is  not  our  pur- 


*  One  bv  Mr.  Harcourt  himself  was  of  pre- 
eminent silliness.  "A  friend,"  said  he,  "once 
Mked  Dr.  BUek,  <  How  do  yon  happen  to  have 
awde  Jmpertjurt  ditta««rie»,  nod  then  stop  short, 
instead  of  completing  those  Invention?,  as  Priestley 


pose  to  defend  the  craft;  at  this  time  of  day 
sueh  ebarges  require  ao  refutation;  but  in 
moving  the  thanks  of  the  Association  to  Mr. 
Vernon  Harcourt,  Dr.  Robinson  attacked  the 
Edinburgh  Reviewer  in  a  style  and  temper 
which  proved  that  he  at  least  is  not  qualified, 
for  a  critic.  One  specimen  will  perhaps 
suffice.  Speaking  of  Mr.  Harcourt,  he  said, 
"  In  his  presence  I  will  not  say  what  he  is, 
but  I  will  say  what  he  t«  not ;  he  is  not  a  man 
who  made  use  of  tbe  Association  as  a  means 
of  obtaining  title  and  fortune — he  is  not.a, 
man  who,  having  reason  to  complain  of  our 
proceedings,  instead  of  making  his  charges 
in  the  face  of  day,  would  wield  the  concealed 
dagger  of  a  lurking  assassin," 

No  shouts  of  indignation  are  stated  to  have 
followed  this  savage  denunciation.  We  won- 
der there  did  not ;  for  in  so  large  an  assem- 
bly there  must  have  been  many  men  of  lofty 
minds  and  generous  feelings.  The  assertion, 
that  Sir  David  Brewster  is  indebted  for  his 
"  title  and  fortune"  (such  as  they  are,  a  pal- 
try knighthood  and  paltrier  pension)  to  the 
British  Association,  is  not  simply  incorrect — 
it  is  ridiculously  untrue.  Brewster  bad  esta- 
blished for  himself  by  his  scientific  labours  a 
title  to  far  higher  rewards  than  any  he  has 
received,  or  is  ever  (we  fear)  likely  to  re- 
ceive, long  before  the  British  Association  was 
in  existence,  or  even  dreamt  of.  The  charge 
against  him  of  acting  like  an  assassin  is  still 
worse — it  is  monstrous.  He  has  not  signed 
his  name,  it  is  true,  to  the  review  complained 
of,  yet  neither  has  he  disclaimed  it;  no  per- 
son, it  is  evident,  doubts  from  whom  the 
blow  proceeded — what  ground,  then,  for  im- 
puting either  stealth,  or  secrecy,  or  surprise  f 
If  Sir  David  Brewster  is  to  be  talked  down  as 
an  assassin  because  he  has  penned  an  anony- 
mous review,  then  we  must  learn  to  consider 
as  equally  of  the  assassin  crew,  nine  out  of  ten 
of  all  tbe  eminent  men  of  science  and  letters, 
of  tbe  times  in  which  we  live.  The  outcry, 
it  is  worthy  of  remark,  is  all  about  the  au- 
thorship of  the  article — not  a  word  about  the 
substance  of  the  article  itself.  We  have  a 
shrewd  suspicion  that  had  it  been  a  dagger  of 
lath  which  the  reviewer  wielded,  we  should 
have  beard  nothing  of  bis  cloak.  The  dag- 
ger seems  to  have  been  one  of  good  steel— 
reasonably  sharp  and  piercing — favoured, 
perhaps,  by  the  extreme  tenderness  of  the 
parts  at  which  its  blows  were  directed,  but 
still  a  thing,  under  any  circumstances,  to  be 
dreaded,  and  therefore  with  might  and  main 
protested  against.  But  we  are  forgetting,  in 
the  warmth  of  outraged  feelings,  the  sort  of 
duty  which  we  prescribed  to  ourselves  in  this 

and  Watt  have  done?'  *  They  have  not  escaped  me/ 
was  the  reply,  "but  fain  afraid  of  the  reviewers." 
That  (•  to  say,  Black  refrained  from  discovering' 
oxygen,  and  inventing  the  steam-engine,  fw  fear  of 
the  reviewers ! ! !    Bah ! 
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article,  which  was  not  that  of  annotators, 
but  simple  chroniclers;  let  us,  therefore, 
resume  the  thread  of  our  more  sober  nar- 
rative. 

Farewell  Banquet. 

In  the  afternoon  of  Saturday  the  Provost 
and  Senior  Fellows  of  Trinity  College  gave 
a  farewell  banquet  to  the  members  of  the 
Association  in  the  examination-hall  of  the 
University.  Before  sitting  down  to  dinner, 
the  Lord  Lieutenant,  one  of  the  invited,  ad- 
dressed Professor  Hamilton,  to  whom  it  was 
previously  intimated  that  bis  Excellency  was 
desirous  of  conferring  on  him  the  honour  of 
knighthood,  in  the  following  terms :— *'  This 
is  an  exercise  of  one  of  those  prerogatives  of 
royalty,  of  which  I  am  here  the  representa- 
tive, most  grateful  to  myself— most  in  unison, 
I  feel,  with  the  wishes  of  that  gracious 
Sovereign  on  whose  behalf  I  act— most  in 
accordance,  I  am  equally  persuaded,  with 
the  unanimous  opinions  of  that  enlightened 
people,  for  whose  benefit  all  power  is  in- 
trusted.  This  act  does  not  so  much  confer 
distinction,  as  place  the  royal,  and  therefore 
national,  stamp  upon  that  distinction,  which 
has  already  been  acquired  by  personal  quali- 
fications and  individual  exertions.  On  all 
these  grounds,  it  is  with  the  highest  pleasure 
I  how  announce  to  you  my  present  intention, 
more  particularly  in  connexion  with  this  oc- 
casion, where  you  fill  a  high  official  situa- 
tion in  that  Association,  as  members  of 
which  we  are  now  here  congregated— in  the 
presence  of  foreigners  by  birth,  strangers  to 
each  other  in  social  ties,  who  are  neverthe- 
less drawn  together  by  the  irresistible  attrac- 
tion of  mutual  enlightenment.  It  is  from 
this  brotherhood  of  knowledge  that,  as  Ire- 
land's viceroy,  I  step  forward  to  claim  you 
as  her  own,  and  to  appropriate  to  the  land  of 
your  birth  your  distinguished  reputation ; 
and  this  I  do,  sir,  because,  apart  from  every 
other  consideration,  I  recognise  in  the  ex- 
pansion of  intellect  and  the  development  of 
science  the  surest  sources  of  the  eternal 
triumph  of  truth." 

The  Professor  then  knelt  down,— Lord 
Mulgrave  took  the  sword,  and  placing  it 
upon  the  Professor's  shoulder,  said,  "  I, 
Ireland's  viceroy,  bid  you  rise  Sir  William 
Rowan  Hamilton!" 

The  after-dinner  speeches  offered  nothing 
remarkable  -unless  it  might  be,  some  displays 
of  eloquence,  which,  in  any  country  but 
Ireland,  would  have  been  deemed  worthy  of 
everlasting  remembrance.  The  Rev.  Dr. 
Singer  is  stated  in  the  Literary  Gazette  to 
have  made  on  this  occasion  "  perhaps  the 
most  eloquent  speech  of  the  week,"  in  pro- 
posing the  healths  of  "  the  foreign  Asso- 
ciates j  and  we  have  heard  it  spoken  of 
in  still  higher  terms  by  some  friends  who 
were  present. 


Saturday — General  Evening  Meeting. 

Dr.  Barry  gave  a  relation  of  his  ascent  of 
Mont  Blanc  in  the  summer  of  1834  s  the 
details  of  which  have  already  been  published. 
He  mentioned  that  he  did  not  experience  any 
difficulty  of  breathing  in  the  higher  regions 
of  the  mountain,  although  previous  travellers 
have  complained  of  suffering  very  much  from 
•that  cause.  Only  twenty  persons,  he  said, 
had  been  known  to  reach  thesummitof  Mont 
Blanc ;  and  of  those  twelve  were  Englishmen. 

Mr.  Babbage  made  some  remarks  upon  a 
whirlpool  found  in  the  island  of  Cephaionia, 
through  which  the  sea  has  poured  for  forty 
years.  He  had  applied  to  Lord  Nugent,  the 
governor  of  Corfu,  to  know  whether  he  tras 
acquainted  with  the  fact ;  and  that  nobleman  ' 
gave  him  a  statement  upon  the  subject,  which  . 
he  would  endeavour  to  report,  although,  per- 
haps, not  with  sufficient  accuracy,  as  he 
bad  not  taken  notes  at  the  time.  A  bole  is 
seen  between  two  rocks,  and  an  excavation  ' 
being  made,  the  sea  which  enters  is  conveyed 
through  a  channel  into  a  pit  100  yards 
round  and  four  feet  below  the  sea.  There  is 
a  perfect  deposit  of  salt  water  in  this  pit, 
and  the  sea  that  enters  rushes  in  with  con- 
siderable velocity.  The  water  rises  in  the 
pit  through  the  sluice  to  the  height  of  two 
feet,  and  is  then  discharged  through  some 
means  not  yet  ascertained.  Mr.  Babbage 
said,  that  the  water  which  disappeared  pro- 
bably went  into  vast  hidden  receptacles,  for 
otherwise,  the  volcano  agency  supplying 
beat  would,  as  the  waters  descended  into  the 
earth,  cause  eruptions. 

Mr.  Wheatstone  exhibited  and  explained 
the  construction  of  his  speaking  automaton, 
and  with  that  the  General  Assembly  Proceed* 
ings  of  the  British  Association  for  the  session 
of  1835,  closed. 

Sectional  iWeettno;<$, 

MATHEMATICS  AND  PHYSICS. 

Rev.  Dr.  Robinson,  President. 

Mr.  WheweU  read  the  first  part  of  a  report 
upon  the  "  Mathematical  and  Dynamical 
Theories  of  Electricity,  Magnetism,  and 
Heat/'  In  the  opening  of  it  he  gave  a  slight 
sketch  of  the  history,  explained  briefly  Frank* 
lin's  Theory,  and  described  the  reduction  of 
this  theory  to  mathematical  language  by  Al- 
pinus.  Although  this  theory,  at  first  sight, 
appeared  simpler  than  the  theory  of  two  fluids, 
soon  after  maintained  by  Coulomb  and  by 
Poisson,  reduced  to  the  precision  of  a  mathe- 
matical soience,  yet,  in  truth,  it  was  more 
complicated ;  since,  to  explainoertatn  pheno- 
mena, particularly  the  repulsion  of  two  ne- 
gatively electrified  bodies,  in  conformity  with 
,  the  theory  of  Franklin,  it  was  necessary  (o 
add  a  second  hypothesis— viz.  that "  the  par* 


Digitized  by 


Googk 


BRITISH  ASSOCIATION   FOR  TUX  ADVANCEMENT  OF  SCIBNOB. 


417 


tides  of  bodies  themselves,  when  stripped  of 
any  portion  of  the  electric  fluid,  repelled  each 
Other,"  which  hypothesis  seems  to  be  incon- 
sistent with  the  well-established  fact  of  the  uni- 
versal gravitation  of  all  particles  of  material 
substances.  The  author  then  detailed  the 
most  material  results  of  the  experimental  re- 
searches of  Coulomb,  and  showed  the  beauti- 
ful accordance  of  them  with  the  mathematical 
investigations  of  Poisson,  particularly  d well- 
tag  upon,  first,  the  law  of  attractive  and  re- 
.pul&ive  influence  at  a  distance,  which  both 
proved  to  be  the  same  as  gravitation,  viz.  the 
inverse  square  of  the  distance ;  and,  secondly, 
the  distribution  of  electricity  upon  the  sur- 
&ees  of  electrified  bodies  of  various  shapes, 
tin  which  surfaces  alone  electricity  can  mani- 
fest itself*  He  then  detailed,  and  highly  eu- 
logised, some  late  experiments  by  Mr.  Snow 
Harris,  of  Plymouth  ;  and  concluded  the  elec- 
trical portion  of  his  report,  with  an  examina- 
tion of  the  accordances  and  disagreements  of 
the  results  of  these  celebrated  men. 
.  The  author  then  proceeded  to  the  magne- 
tical  portion  of  his  report  First,  he  touched 
slightly  on  the  experimental  researches  of 
Gilbert  and  the  earlier  philosophers ;  then  de- 
tailed the  advancement  of  the  science  to  ma-  • 
tberaatical  dignity  in  the  hands  of  Alpinus ; 
next,  the  exact  experimental  results  of 
Coulomb's  investigations,  and  the  law  of  the 
force  and  distribution  along  a  needle,  from 
one  pole  to  the  other ;  lastly,  be  touched  upon 
the  remarkable  results  of  the  experiments  of 
Mr.  Barlow  as  to  the  law  of  the  action  of 
masses  of  iron  on  the  magnet,  showing  that 
these  results  were  confirmed  by  the  mathe- 
matical speculations  of  Mr.  Bonny  castle,  who 
showed  that  the  laws  discovered  by  Barlow 
were  correct  and  simple  results  of  the  theory, 
and  that  the  magnetic  influence  could  alone, 
as,  in  fact,  was  found  to  be  the  ca>e,  manifest 
itself  upon  the  surface  of  masses  of  iron. 
Prom  the  knowledge  of  these  laws  resulted  the 
compensating  plate  of  Barlow  for  neutralizing 
the  effects  of  ships'  irou  on  the  compass,  and 
thus  securing  mariners  from  a  most  dangerous 
source  of  error. 

'f  Mn  Snow  Harris  rose  and  stated,  that  he 
conceived  the  mode  of  experimenting  adopted 
toy  Coulomb  was  subject  to  a  source  of  error 
net  hitherto  noticed — namely,  that  the  proof 
£lane  of  Coulomb  became  itself  electrified  by 
induction  as  it  approached  the  body,  the  elec- 
tricity of  which  at  the  various  parts  of  its 
surface  was  to  be  examined,  and  that  the 
shape  of  the  body  at  the  several  points  to 
which  the  proof  plane  was  made  tangent, 
most  materially  affected  the  quantity  and  ten- 
sion of  the  electricity  developed  upon  it;  in 
consequence  of  which,  he  conceived  that  the 
laws  of  distribution  deduced  from  the  expe- 
riments of  Coulomb  were  not  to  be  depended 
Upon; 

VOL.  XXIII. 


Mr.  Whewell  conceived,  that  as  the  tail* 
gent  or  proof  plane  was  very  small,  and  the 
same  proof  plane  applied  successively  to  the 
several  parts  of  the  surface,  the  comparative 
results  must  be  correct. 

Mr.  Harris  dissented,  stating  that  he 
would  soon  have  an  opportunity  of  bringing 
his  view  more  in  detail  before  the  section 

Professor  Stevelly  requested  to  know  from 
Mr.  Whewell,  whether  he  conceived  Coulomb 
to  be  the  first  person  who  promulgated'  Cfte 
theory  of  two  fluids  in  electricity!  Professor 
Stevelly  stated  that  he  held  in  his  hand  a 
book,  printed  in  1771,  "  Philosophical  Es- 
says," by  Henry  Eels,  Esq.  of  Waterford,  va 
which  he  publishes  letters  sent  by  him  to 
the  Royal  Society  of  London,  and  <:omplaias 
that  Dr.  Priestley  had  not  given  them  earlier 
publicity.  In  a  letter,  under  the  date  of  12th 
April,  1756,  he  clearly  gives  the  theory  of 
two  electrical  powers  or  fluids,  experimental- 
ly  establishes  their  existence  and  diversity  of 
properties,  points  out  truly  the  modification 
required  in  the  law  of  attraction  and  repul- 
sion, as  given  by  Franklin,  in  order  to  har- 
monise his  law  with  the  experimental  facts 
produced  by  himself,  to  establish  the  theory 
of  two  fluids,  which  is  esteemed  much  more 
modern,  and  gives  some  excellent  views  of 
magnetical  phenomena.  Professor  Stevelly 
also  stated,  that  in  a  previous  letter,  dated 
18th  June,  1752,  he  had  given  very  strong 
reasons  for  concluding,  that  the  cause  of 
thunder  and  lightning  was  identical  with 
electricity,  and  had  even  produced  an  elec- 
trical theory  of  the  suspension  cf  vapour  and 
falling  of  rain. 

Professor  Whewell  explained,  that  his  state- 
ment only  had  reference  to  the  theories  as 
mathematically  developed. 

Mr.  Snow  Harris  then  read  an  interesting 
paper  upon  a  new  balance,  adapted  to  mea- 
sure most  minute  indications  of  force,  and 
reduce  them  teadily  to  weights;  an  instru- 
ment much  better  adapted  to  experimental 
researches  in  electricity,  than  the  torsion  ba- 
lance of  Cavendish  and  Coulomb.  The  de- 
fects of  the  torsion  balance,  as  he  found, 
were: — 1.  That  the  received  law  of  torsion, 
though  perhaps  true  in  hypothetical  cases,  in 
practice  could  not  be  depended  on.  2.  Where 
this  law  was  most  to  be  depended  upon,  the 
angle  of  torsion  for  the  smallest  forces  was  so 
large  as  to  require  adjustments  of  the  instru- 
ment difficult  to  be  obtained,  and  little  to  be 
depended  upon.  3.  The  instrument  was  very 
unsteady,  and  required  too  much  time  to 
work  its  indications.  His  instrument  con- 
sisted essentially  of  a  needle,  reed,  cylinder, 
or  bar,  suspended  by  two  distinct  parallel  and 
vertical  fibres  of  silk.  When  this  bar  is 
turned  round  the  centre,  the  suspending 
threads  being  brought  into  an  oblique  posi- 
tion, its  centre  of  gravity  is  compelled  to  raise 
2  £ 
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the  weight  of  the  bar  j  and,  therefore,  tends 
to  brio?  it  back  to  its  previous  position,  with 
a  force  directly  proportioned  to  the  angle  of 
torsion  in  a  given  instrument,  and  bearing  a 
very  easily-determined  proportion  to  the 
weight  of  the  instrument,  the  length  of  the 
suspending  fibres,  and  their  perpendicular 
distance.  He  then  exhibited  models  illustra- 
tive of  the  principles  and  formularies  which 
he  had  detailed,  and  produced  and  explained 
the  neat  and  ingenious  adjustments  of  a  high> 
lytftntshed  instrument  of  this  description,  ex- 
hibiting some  interesting  electrical  experi- 
ments, showing  its  use,  and  illustrative  of  its 
extreme  sensibility.  The  exhibition  and  de- 
scription of  this  instrument,  called  forth  the 
Strongest  expressions  of  applause  from  the 
Section. 

Professor  Powell  read  a  paper  on  the  radia- 
tion of  heat.  He  commenced  by  giving  a 
succinct  account  of  the  late  researches  of 
Mellon i  and  of  Forbes;  stating,  that  Melloni 
had  failed  in  establishing  the  polarization  of 
heat  from  the  luminous  bodies ;  but  Forbes, 
by  the  use  of  a  much  more  delicate  appara- 
tus, the  thermoscope,  had  triumphantly  es- 
tablished the  fact.  Melloni  had  tried  his 
experiments  on  heat,  derived  from  the  sources 
of— 1.  heat  of  a  lamp; — 2.  incandescent 
j>latina;-~3.  brass  heated  by  a  lamp ; — 4. 
Copper  so  heated  as  nor  to  be  luminous, 
Melloni  had  established  the  fact,  that  the 
tatio  of  the  heat  transmitted  through  screens 
is  different  for  luminous  and  for  non-luminous 
bodies ;  and  hence  concludes,  that  the  mate- 
rial of  heat  exists  in  two  essentially  distinct 
states,  or  that  there  are  two  kinds  of  heat — 
1.  that  heat  whose  type  we  have  from  the 
Sun,  and  other  self-luminous  bodies;— 2.  the 
heat  whose  type  we  have  from  boiling  water, 
and  other  non-luminous  bodies. 

Dr.  Hudson  also  r^ad  a  paper  on  the  Ra- 
diation of  Heat,  and  described  a  differential 
thermometer,  much  more  sensible  than 
Leslie's,  made  with  sulphuric  ether,  coloured 
With  dragon's  blood.  The  chief  peculiarity 
Of  his  experiments,  consisted  in  his  heating 
the  mirror  used  for  reflectioh ;  he  tried  the 
diathermocy  of  rock  salt,  and  confirmed  a 
conclusion  of  the  previous  paper.  He  stated, 
that  his  experiments  on  the  radiation  of  cold 
Could  not  be  accounted  for  on  any  theory  but 
the  undulatory ;  and  ended  by  stating,  that  the 
zeal  caused  by  the  approach  of  the  British 
Association,  was  the  mainspring  of  his  ex- 
ertions in  this  field. 

Sir  John  Ross  read  a  paper  on  the  origin 
of  the  Aurora  Borealis;  the  result  of  a 
twenty- five  years*  reflection  on  the  subject: 
he  having  frequently  noticed,  that  the  Au- 
rora took  place  between  two  not  very  distant 
Ships,  also  between  the  ship  and  an  iceberg, 
tie  concluded,  long  since,  that  Wollas ton's 
opinion,  that  this  meteor  took  place  at  great 


altitudes,  must  be  erroneous;  and  he  came 
to  the  conclusion,  that  it  was  caused  by  the 
sun's  rays  striking  on  the  circumpolar  fields 
of  ice  and  glaciers,  and  then  reflected  from 
very  thin  clouds  aloft  in  the  atmosphere. 

Mr.  Mallet  described  a  very  ingenious  in- 
strument on  the  principle  of  a  magnet, 
formed  instantly  by  electricity,  and  then 
again  discontinued,  for  separating  the  iron 
and  brass  and  copper  filings,  that  become 
mixed  in  manufactories. 

Mr.  tVhewell  read  the  second  part  of  his 
report  on  "  The  Mathematical  and  Dynami- 
cal Theories  of  Electricity,  Magnetism,  and 
Heat,"  being  that  which  embraced  the  sub- 
ject of  Heat.  His  views  on  several  points 
presented  no  small  degree  of  novelty.  The 
sun,  according  to  the  learned  Professor,  is, 
from  day  to  day,  pouring  upon  the  earth  a 
quantity  of  heat:  this,  as  it  descends,  by 
the  Conducting  powers  of  the  parts  of  the 
earth,  follows  certain  laws  of  increase  and 
decrease ;  and  the  entire  quantity  of  each 
year  descends  to  a  certain  depth,  where  it  is 
succeeded  by  the  quantity  thrown  upon  the 
earth  in  the  preceding  year,  which  had  not 
yet  beea  dissipated ;  below  that  lies  the  stra- 
tum occupied  by  the  solar  heat  of  the  pre- 
ceding year,  and  so  on,  until  at  length,  at  a 
certain  depth,  this  solar  heat  ceases  to  be 
perceptible.  He  showed  that  the  mean  an- 
nual quantity  of  this  solar  heat  was  such  as 
would  melt  fourteen  metres  of  ice  encircling 
the  entire  surface  of  the  earth.  He  next 
considered  the  central  heat  of  the  earth,  and 
the  experiments  and  observations  by  which 
its  existence  was  placed  beyond  doubt,  and 
the  law  of  its  distribution,  as  it  ascended  to 
the  surface,  traced  ;  and  he  stated  that  the 
issue  from  the  surface  at  each  part  was  so 
much  in  a  century  as  would  be  capable  of 
melting  three  metres  of  ice  heaped  upon  that 
surface.  He  then  discussed  the  subject  of 
cosmical  heat — showed  the  probability  that 
the  regions  of  space  were  not  of  a  uniform 
temperature :  and  hence  he  concluded,  that 
all  the  bodies  of  the  solar  system  had  a  ten- 
dency to  acquire  the  temperature  of  that 
part  of  space  in  which  they  are  placed;  and 
that  the  heat  of  the  planetary  spaces  was 
only  about  50°  below  the  freezing  point. 

Dr.  Allman  (Professor  of  Botany)  read 
a  paper  on  the  forms  of  the  cells  of  plants. 

Mr.  Snow  Harris  was  then  called  on  bj 
the  President,  and  gave  an  interesting  ac- 
count of  his  views  of  electrical  action  and  dis- 
tribution. He  first  described  some  entirely 
new  apparatus  by  which  the  most  exact  quan* 
titative  measures  of  the  charges  given  to 
electrified  bodies,  as  well  as  the  attractive 
forces  exercised  by  them  on  each  other,  re* 
duced  to  indications  or  measures  by  weight. 
Mr.  Harris  performed  a  number  of  carious 
and  interesting  experiments  with  this  an* 
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paratu*  before  the  Section,  by  which  be 
clearly  proved  certain  laws  of  direct  and  re- 
flex actions  of  electrified  bodies,  which,  be 
conceived,  were  at  variance  with  certain  re* 
suits  of  Coulomb  and  of  the  mathematical 
theories  of  electrical  action .  Mr.  Harris  also 
described  another  delicate  instrument,  in 
which  an  index,  mounted  on  friction- wheels, 
was  caused  to  traverse  a  graduated  arc,  by  a 
pulley  on  its  axis,  one  end  of  the  silk  thread 
round  which  carried  the  electrified  body ;  at 
the  other  end  a  small  counterpoising  cylinder 
of  varnished  wood,  which  dipped  into  a  ves* 
sel  of  water,  acted  as  a  means  of  estimating 
the  force  of  attraction,  by  the  alteration  of 
the  buoyant  force  of  the  fluid  exerted  upon  it, 
as  it  became  more  or  less  immersed* 

Dr.  Read  of  Edinburgh  read  a  paper  on 
the  form  and  construction  of  buildings  intend- 
ed for  public  assemblies,  in  which  no  more 
than  one  echo  should  be  heard.  He  illustra- 
ted his  views  of  the  propagation  of  sound  by 
several  facts,  not  generally  known,  from  which 
it  appeared  that  the  subject  is  as  yet  but  little 
understood.  Dr.  Read  recommends  that  in 
all  large  rooms,  like  the  House  of  Commons, 
where  it  is  necessary  to  preserve  the  tone  and 
enunciation  of  the  speaker,  the  walls  should 
be  built  as  low  as  possible,  to  diminish  the 
reflection  of  sound,  or  echo,  and  made  as 
rough  as  possible,  by  ornaments  er  other 
means.  Several  observations  Were  made  by 
different  persons  in  confirmation  of  Mr.  Read  a 
views ;  from  all  of  Which  it  followed*  that  the 
lower  and  rougher  the  walls,  the  less  tbtir  e f» 
feet  in  injuring  the  intonation }  and  thenee 
the  propriety  of  fluting,  or  fretting,  wails  of 
rooms  intended  for  public  meetings.  For  the 
same  reason,  the  floor  should  also  be  rough4 
ened,  by  carpeting,  or  sand,  or  turf-mould,  or 
Saw-duBt,  or  some  such  material,  which 
would,  as  it  were,  absorb  the  sound  reflected 
from  the  ceiling,  which  should  be  made  to 
act  as  a  sounding-board,  to  give  "  body"  to 
the  voice. 

Mr.  Russell  followed  with  an  explanation 
of  the  improvements  effected  in  inland  navi- 
gation by  the  swift  passage  boats,  and  the 
experiments  and  principles  on  which  these 
improvements  were  supposed  to  be  founded. 

MECHANICAL  SCIENCE   APPLIED  TO  THE 
ARTS. 

The  great  press  of  business  in  the  Mathema- 
tical and  Physical  section  rendered  it  neces- 
sary this  year  to  institute  a  sub- section  for  the 
tTseful  Arts,  and  the  increasing  interest  felt 
in  the  subject  of  Civil  Engineering,  induced 
the  General  Committee  of  the  Association  to 
establish  it  as  a  permanent  section  of  their 
body.  Mr.  James  ftennie  was  appointed  Pre- 
sident, and  Dr.  Lardner,  Vice  President. 

Mh  Euten  Hodgkiimn  reported  to  the  Sec* 


tion,  the  result  of  certain  experiments  ofi  im- 
pact, made  in  continuation  of  that  valuable1 
series  of  experiments,  which  he  had  commu- 
nicated to  the  Association  at  the  three  pre- 
vious meetings.  They  were  to  the  following 
effect:  1.  That  cast  iron  beams  being  im* 
pinged  upon  by  certain  heavy  masses,  or  baHs 
of  different  kinds  of  metal,  but  of  equal 
weights,  were  deflected  through  the  same  dis- 
tances, whatever  was  the  nature  of  the  me* 
tals.  3.  That  the  impinging  masses  rebound" 
ed  after  the  stroke  through  the  same  distance, 
under  similar  conditions.  3.  That  the  effect 
of  the  masses  of  different  metals  impinging 
Upon  an  iron  beam,  is  entirely  independent 
of  their  elasticity,  and  is  the  same,  as  theory 
would  give,  if  these  impinging  masses  were 
inelastic. 

Mr.  Hodgkinson  gave  also  the  result  of 
some  very  curious  experiments,  on  the  frae* 
tures  of  wires  in  different  states  of  tension ; 
from  which  it  resulted,  that  the  wire  best  re- 
sisted fracture  and  impact  when  it  was  under 
the  tension  of  a  weight,  which,  being  added 
to  that  upon  it,  equalled  one-third  of  the 
weight  necessary  to  break  it. 

Mr.  Pritchard  exhibited  an  acromatic  mi- 
croscope, made  by  him  on  the  principles  pub-, 
lished  in  his  works,  in  which  the  angular 
aperture  of  the  Object  Glasses  exceeds  any 
that  have  yet  been  produced.  He  briefly 
stated  the  advantages  derived  from  it  in  the 
examination  of  the  structure  of  bodies,  espe* 
cially  the  materials  of  textile  fabrics-^as  flak* 
cotton,  silk,  &c. 

Mr.  Ettrick  read  an  account  of  a  Mariner's 
Compass,  which  by  two  adjustments  caused 
the  cardinal  points  on  the  card  to  coincide 
with  the  corresponding  points  of  the  horizon, 
whereby  the  mariner  is  saved  the  trouble  of 
allowing  for  the  variation  in  steering,  and 
the  necessity  of  purchasing  expensive  varia- 
tion plates.  It  was  effected  by  securing  the 
needle  upon  the  card  by  moveable  clamps, 
and  adjusting  such  needle  for  the  magnetic 
variation  of  Greenwich,  with  a  contrivance 
for  changing  it  in  places  having  a  different 
local  variation. 

Mr.  Russell  read  a  paper  on  the  solids  of 
least  resistance,  with  reference  to  the  con- 
struction of  steam  vessels,  and  detailed  several 
experiments  to  prove,  that  the  object  would 
be  best  attained  by  giving  a  parabolic  form  to 
the  prow.  Some  doubts  were  expressed,  a& 
to  the  scientific  principles  by  which  this* 
theory  was  supported,  by  Professor  Mosety- 
and  Dr.  Lardner. 

Mr.  John  Taylor  made  a  communication 
respecting  the  monthly  reports  of  the  duty 
of  steam-engines,  employed  in  draining  the 
mines  of  Cornwall.  These  reports  gave  the 
means  of  comparing  one  engine  with  another 
in  the  uistrict ;  they  also  afforded  an  hfctori- 
2  E  2 
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?al  view  of  the  progress  of  improvement  in 
ijiis  important  machine;  and  they  had,  as 
Mi\  Taylor  believed,  contributed  largely  to. 
that  improvement,  by  the  emulation  and  at- 
tention excited  by  them,  in  the  persons  who 
bad  the  charge  of  constructing  and  managing 
the  engines.  Mr.  Taylor  stated,  that  the 
work  done  in  the  best  engines  now  employed 
in.  Cornwall,  by  the  consumption  of  one 
bushel  of  coals,  required  ten  or  twelve  years 
ago  the  consumption  of  two  bushels;  that 
during  the  period  of  Bolton  and  Watt's  pa- 
tent, four  bushels  were  consumed  to  do  the 
same  work;  and  that  in  the  earlier  stages  of 
the  employment  of  steam -power,  the  quantity 
of  coal  used  was  16  bushels.  He  said,  that 
tjie  steam-engines  now  at  work  for  draining 
the  mines  in  Cornwall,  were  equal  in  power 
to  at  least  44,000  horses.  He  testified  to  the 
accuracy  of.  the  duty  reports,  declaring  that 
he  had  compared  them  with  the  account  books 
kept  at  the  different  establishments,  and 
found  that  the  results  of  both  coincided.. 

Dr.  Lardner  delivered  some  observations 
upon  railroads.  He  had  before  stated,  in  his 
lecture  at  the  Rotunda,  that  the  perfection  of 
a  railroad  would  be  to  have  it  entirely  and 
unqualifiedly  level.  The  learned  lecturer, 
after  adverting  to  the  abrupt  curve  at  the 
termination  of  the  Kingstown  Railway,  the 
radius  being  not  more  than  half  a  mile, 
instead  of  at  least  being  one  mile,  concluded 
by  saying,  that  in  any  case  it  would  be  most 
essential  to  avoid  having  any  curves  at  the 
termination  of  a  descent. 

Mr.  Vignoles,  the  engineer  of  the  Kings* 
town  Railway,  detailed  several  instances 
coming  under  his  own  observation,  to  show, 
that,  in  railways  where  the  curve  was  less 
than  a  quarter  of  a  mile,  no  danger  had  ever 
occurred.  Dr.  Lardner's  views  on  the  subject 
appeared  to  be  formed  on  the  supposition, 
that,  at  these  curves,  the  rails  were  perfectly 
level,  but  this  was  not  the  case.  The  alleged 
lateral  friction  on  the  rails  at  Kingstown, 
Mr.  Vignoles  declared  to  be  imaginary,  as 
on  examination  it  would  be  found,  that  the 
flanges  of  the  wheels,  by  the  proper  adapta- 
tion of  the  levels  of  the  two  rails  had  not 
rubbed  the  sides  of  the  rail  more  at  the 
curve  than  in  any  other  part.  Mr.  Vignoles 
also  observed,  that,  although  it  might  be 
desirable  to  have  railroads  with  an  inclination 
of  hot  more  than  one  foot  in  250,  yet  a  greater 
inclination  should  not  be  objected  to.  It 
was  impossible  to  construct  many  or  long 
railways,  if  the  directions  of  Dr.  Lardner 
were  to  be  followed  to  the  letter.  The 
opinions  of  the  Section  on  the  point  in  dis- 
pute between  Dr.  Lardner  and  Mr.  Vignolles 
were  much  divided ;  but  the  majority  seemed 
t->  agree  with  the  latter,  that  curves  and  ac- 
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clivities  are  not  so  injurious  as  has  been 
generally  supposed. 

Mr.  Cheverton  read  a  paper  on  mechanical 
sculpture,  or  the  production  of  busts  and 
other  works  of  art  by  machinery;  and  illus- 
trated the  subject  by  specimens  of  busts,  and 
a  statue  in  ivory,  which  were  laid  on  the 
table.  They  were  beautifully  executed,  and 
excited  universal  admiration.  The  machine, 
like  many  others,  produces  its  results  through 
the  medium  of  a  model,  to  govern  its  move* 
ments,  but  it  has  this  peculiarity,  that  the 
copy  which  it  makes  of  the  original  may  be 
of  a  size  reduced  in  any  proportion ;  and  thai 
it  is  enabled  to  effect  this  result,  not  merely 
on  surfaces  such  as  bas-reliefs,  but  in  the 
round  figure,  such  as  busts  and  statues. 

Professor  Stevelly  described  a  Self- register- 
ing barometer.  The  Professor  also  showed, 
that  an  extremely  cheap,  sensible,  and  easily* 
constructed  instrument,  for  weighing  hydro* 
metrically,  could  be  obtained,  by  using,  as.  a 
stem,  a  steel  wire  with  a  gold  dot  or  two  on 
some  part  of  it;  au  index,  or  a  microscope, 
with  cross  wire  being  attached  to  the  side  of 
the  vessel,  in  which  the  hydrometer  floats, 
capable  of  being  moved  steadily  up  and 
down  until  it  bisects  the  gold  dot,  intead  of 
taking  the  common  method  of  indications 
from  the  surface  of  the  fluid.  The  weight  is 
obtained  by  placing  the  substance  in  the 
scale  of  the  hydrometer,  bringing  the  index 
or  wire  of  the  microscope  to  mark  the  position 
of  the  dot,  removing  the  substance,  and 
putting  in  known  weights  until  the  dot  is 
again  brought  to  the  same  position.*  As 
the  adjustment  takes  place  at  the  instant  of 
using,  the  instrument  becomes  almost  in- 
capable of  being  injured  by  external  violence. 
The  common  hydrometer,  as  every  one 
knows,  is  destroyed  by  a  very  slight  external 
injury. 

CHEMISTRY  AND  MINERALOGY. 
Dr.  Thompson,  President. 

Mr.  Davy  read  a  paper  on  the  best  method 
of  Protecting  Iron  from  the  action  of  Salt 
Water.  He  purposes  to  attach  portions  of 
zinc  to  the  iron,  which  will  cause  an  altera^ 
tion  in  the  electrical  state  of  the  iron. 

Mr.  Fox  made  a  statement  relative  to  the 
effects  of  iron,  when  strongly  heated,  on  the 
magnet:  he  mentioned,  that  when  iron  was 
let  run  in  a  state  of  fusion  into  a  trough, 
near  which  was  placed  a  magnetized  needle, 
no  effect  was  observed  on  the  needle,  until 
the  iron  has  cooled  down  to  a  low  red 
heat,  and  that  then  the  needle  was  strongly 

*  The  principle  is  the  same  m  that  of  Bioi'i 
plan  of  weighing  accurately,  even  with  an  iroprr* 
feet  balance  ;  but  the  hydiometrical  application  of 
it  is  new,  and  extremely  ingenious.— ittAeiMttm* 
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attracted.  He  considered  this  observation 
to  be  of  great  importance  to  the  geological 
discussions  relative  to  central  heat. 

'  Dr.  Daubeny  communicated  to  the  Section 
the  interesting  fact- of  the  discovery  of  car- 
bonate of  magnesia  in  lava,  immediately 
after  the  recent  eruption  of  Vesuvius,  whieh 
must  consequently  have  been  sublimed  at  a 
high  temperature. 

Mr.  Snow  Harris  exhibited  a  newly- in- 
vented electroscope  of  extremely  sensible  and 
accurate  construction,  and  demonstrated  to 
the  Section  the  fact,  denied  by  Pouillet,  that 
electricity  is  developed  by  the  evaporation  of 
pure  water. 

A  communication  was  made  by  Mr,  Hartop 
relative  to  the  use  of  hot-air  "in  iron  blast 
furnaces  in  Yorkshire,  in  which  he  stated 
that  this  mode  of  supplying  the  smelting 
furnaces  possessed  but  few  advantages,  and 
also  deteriorated  the  iron,  which  had  conse- 
quently fallen  much  in  value.  This  gave 
rise  to  a  conversation,  in  which  several  gen- 
tlemen stated  that  the  price  had  not  been  so 
diminished  in  other  parts  of  the  country. 

Dr.Dalton  made  a  communication  relative 
to  the  atomic  theory,  and  the  mode  of  nota- 
tion most  worthy  of  adoption  by  chemists. 
He  distributed  among  the  Section  several 
lithographed  copies  of  a  series  of  symbols 
adopted  by  him  to  represent  the  most  im- 
portant chemical  compounds.  A  very  ani- 
mated discussion  arose  from-  this  communi- 
cation, in  which  Mr.  Whewell  and  Mr. 
Babbage  joined,  relative  to  the  use  of  a 
notation ;  and  from  the  whole  of  the  proceed- 
ings on  this  subject,  it  appears  that  an 
adherence  as  far  as  possible  to  algebraical 
formulae,  in  preference  to  the  Berzelian  no- 
tation, seems  most  likely  to  receive  the  sanc- 
tion of  British  chemists. 

Mr.  Mallet  showed  specimens  of  a  pulp  fit 
for  the  manufacture  of  paper,  obtained  from 
turf,  and  explained  the  mode  of  preparing 
and  bleaching  it. 

Mr.  Scanlan  gave  an  account  of  a  new 
product  obtained  from  the  destructive  distil- 
lation of  wood. 

Dr.  Barker  detailed  a  new  mode  of  pre- 
cipitating the  peroxide  of  iron  from  its  solu- 
tions, by  means  of  the  acetate  of  potash, 
and  showed  its  application  for  the  purpose  of 
obtaining  a  pure  salt  of  manganese. 

GEOLOGY   AND    GEOGRAPHY. 

Professor  Sedgwick,  President. 

Mr.  Griffith  laid  before  the  meeting  his 
coloured  Geological  Map  of  Ireland,  and 
proceeded  to  explain  it  at  great  length.  He 
pointed  out,  as  particularly  worthy  of  obser- 
vation, the  similarity,  he  might  almost  say, 
identity  of  the  formation  of  some  parts  of 


the  eastern  coast  of  Ireland,  and  the  westerti 
coasts  of  England  and  Wales  ;  he  hoped  the 
time  was  not  far  distant  when  there  would 
exist  the  same  identity  of  feelings  and  in- 
terest between  the  two  countries. 

Archdeacon  Verschoyle  read  a  paper  on  the 
trap-dykes  of  the  counties  of  Mayo  and 
Sligo,  of  which  he  observed  there  were  no 
fewer  than  eleven,  some  of  which  he  had 
traced  from  twenty  to  forty-five  miles. 

Professor  Sedgwick  expressed  his  convic- 
tion, that  the  effect  of  trap-dykes  on  lime- 
stone, was  to  convert  it  into  dolomite,  that 
is,  to  develope  in  it  magnesian  earth,  but 
how  such  change  was  produced,  he  left  the 
chemists  to  explain. 

Mr.  Murchison  hoped  some  Irish  geologist 
would  investigate  the  existence  of  igneous 
rocks,  interst ratified  with  sedimentary  de- 
posits, which,  as  he  believed,  were  yet  un- 
known in  Ireland. 

Mr.  Greenough  thought  the  argument* 
inconclusive,  which  are  generally  adduced  in 
favour  of  the  recent  elevation  of  many 
mountain  chains.  But  from  this  view, 
Messrs.  Murchison  and  Sedgwick  dissented. 

Mr.  J.  Bryce  showed,  that  when  columnar 
trap  is  present  in  the  north  of  Ireland,  chalk 
an.l  other  secondary  rocks  are  generally  ab- 
sent, and  that  the  Giant's  Causeway  does 
not,  as  is  commonly  supposed,  rest  on  chalk 
rocks. 

Professor  Phillips  communicated  a  paper 
on  belemnites. 

Professor  Agassiz  showed  that  belemnites 
differed  from  recent  cuttle-fish  chiefly  in  the 
superior  development  of  particular  organs* 
and  added  some  highly  curious  particulars 
concerning  the  organization  of  these  animals. 

Dr.  Trail  read  a  paper  on  the  Geology  of 
Spain. 

Mr.  Smithy  of  Jordan-hill,  gave  an  ac- 
count of  a  fossil  forest  near  Glasgow.  It  is 
seen  at  the  aqueduct  over  the  K  el  vine  River, 
and  consists  of  a  number  of  trees  standing 
in  an  upright  position,  and  throwing  out 
roots  in  all  directions,  just  as  if  they  had 
grown  on  the  spot.  They  rest  on  nearly 
horizontal  strata  of  sandstone  at  the  bottom' 
of  a  quarry,  and  terminate  upwards  at  the 
height  of  a  few  feet,  as  if  cut  right  across.' 
The  trees  are  all  dicotyledonous,  and  some  of 
them  are  so  near  one  another,  that  it  is  dif- 
ficult to  conceive  how  they  grew. 

Professor  Sedgwick  explained  that,  as  all 
the  trees  were  most  probably  of  the  fir  tribei 
they  might  have  been  nearly  bare  of  branches 
and  have  grown  close  together. 

Professor  Whewell  made  a  communication 
on  the  bearing  of  questions  in  natural  phi* 
losophy  and  mathematics  on  geological  in* 
quiries.  A  base  line  or  standard  sea-level  is 
necessary  to  the  geologist,  and  yet  is  not 
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i xtd,  ai  high  and  low  waters  are  variable. 
.Again,  the  double  motion  by  which  the  two 
north  magnetic  poles  seem  to  revolve  round 
the  pole  of  the  earth,  seems  to  imply  causes 
which  may  serve  the  geologist  in  explaining 
his  revolutions,  particularly  as  they  take 
place  in  periods  which,  though  never  more 
than  4,000  years,  bear  a  comparison  with 
the  periods  he  contemplates.  Further,  the 
laws  of  heat,  particularly  those  relating  to 
its  diffusion  through  the  earth,  are  of  extreme 
importance.  Foisson,  not  believing  in  the 
former  fluidity  and  present  central  heat  of 
the  globe,  proposes  a  new  theory,  which  has 
just  been  published.  He  considers  that  space, 
through  which  the  sun  and  whole  system  are 
moving,  is  not  of  uniform  temperature,  and 
that  the  earth  may  therefore  at  different  times 
be  subject  to  different  degrees  of  heat.  The 
temperature  of  the  globe  at  any  time  will  be 
that  of  the  space  left,  because  heat  requires 
time  to  pass  into  the  interior  parts  through 
the  solid  crust. 

Professor  Phillips  afterwards  mentioned, 
as  an  interesting  fact,  that  Necker  had  de- 
termined that  the  direction  in  which  the 
strata  of  rock  range  all  over  Europe  is  the 
same  as  that  of  the  lines  of  equal  magnetic 
intensity. 

Mr.  Hartop  read  a  short  notice  concerning 
the  Yorkshire  coal-field.  It  consisted  of  a 
description  of  a  great  horizontal  heave  of  the 
carboniferous  series,  which  was  explained  by 
Professor  Sedgwick  as  being  the  result  of  a 
fault  in  beds  of  mean  inclination,  and  of  the 
subsequent  abrasion  of  the  superior  strata. 

Professor  Sedgwick  and  Mr,  Murckison  then 
brought  forward  an  elaborate  memoir  on  the 
stratified  deposits  in  England,  inferior  to  the 
old  red  sandstone,  and  on  which  they  have 
been  occupied  four  or  five  years.  Mr.  Mur- 
chison's  part  was  the  border  counties  of 
Wales  and  England,  Professor  Sedgwick's 
comprised  North  Wales  and  Cumberland. 
Mr.  Murchison  has  discovered  extensive  de- 

tosits  ranging  over  a  wide  tract  which  were 
efore  entirely  unnoticed,  but  which  he  has 
found  teeming  with  fossils,  many  of  them  of 
new  and  varied  forms,  and  all  of  a  perfect 
organization,  and  much  higher  in  the  chain 
of  being  than  it  was  formerly  supposed  such 
ancient  deposits  could  have  contained. 

ZOOLOGY  AND  BOTANY. 
Dr.  Attman,  President. 

Mr.  Niven  submitted  a  plan  for  the  natural 
arrangement  of  plants. 

Mr.  Mackay  (Curator  of  Trinity  College 
botanic  garden)  stated,  that  while  in  the 
neighbourhood  of  Ki Harney,  he  was  informed 
that  an  extraordinary  species  of  large  *'  black 
frog  "  existed  in  considerable  numbers  there; 
supposing  he  was  about  to  witness  a  new 
variety  of  the  species,  he  proceeded  to  open 


an  old  wall,  where  he  found  several  full- 
grown  toads.  This  fact,  opposed  as  it  is  to 
the  general  disbelief  of  their  existence  in 
Ireland,  occasioned  considerable  sensation. 

Mr.  Stannage  read  an  account  of  the  dis- 
discovery  of  a  toad  in  a  fragment  of  sand- 
stone rock,  at  Park  Gardens,  Coventry,  da- 
ring the  excavations  at  present  in  progress : 
the  animal  was  re-inclosed  in  his  "  narrow 
bed"  by  the  engineer,  but  it  only  survived 
four  days. 

Dr.  Barry,  who  ascended  Mont  Blanc  in 
the  autumn  of  1834,  described  some  interest* 
ing  observations  made  by  him  on  the  modi- 
fications of  the  apparent  colours  of  the  sky, 
as  depending  on  the  rays  transmitted  to  the 
eye  from  the  surface  of  the  earth.  When 
surrounded  with  snow  at  a  very  great  eleva- 
tion the  sky  assumed  a  dark  violet  celour, 
which  became  changed  to  the  light  aauna, 
with  every  intermediate  tint,  in  proportion  as 
he  entirely  or  partially  excluded  the  rays 
emanating  from  the  earth.  These  shades,  and 
the  corresponding  influences  which  gave  rise 
to  them,  he  exhibited  in  an  ingeniously-con- 
structed table,  and  illustrated  the  results  by 
the  application  of  the  physical  laws  of  light. 
A  conversation  ensued  on  the  laws  regulating 
the  re-combination  of  luminous  rays  after  the 
decomposition  of  the  compound  ray  has  taken 
place.  Doctor  Jacob  proved  by  examples, 
that  these  modifications  were  influenced,  as 
far  as  sensation  went,  by  physical  conditions 
in  the  state  of  the  retina. 

Mr.  Mackay  introduced  to  the  notice  of  the 
Section  the  extraordinary  longevity  of  the 
yew-tree.  He  produced  a  section  of  this 
species,  which  proved  that  the  tree  from  which 
it  was  taken  must  have  been  upwards  of  500 
years  old ;  he  stated  that  the  beautiful  va- 
riety known  as  the  Florincourt,  was  indige- 
nous to  Ireland.  Another  member  adduced 
the  example  of  the  well-known  stump  near 
Bangor,  which  was  calculated  to  be  more  an- 
cient than  the  Christian  Era.  Mr.  Mackay 
read  a  paper  in  which  he  described  several 
new  species,  not  hitherto  known  as  existing 
in  Ireland.  An  interesting  conversation  en- 
sued, on  the  modifying  power  of  locality  en 
the  same  species,  and  on  the  locality  ef  plants 
generally. 

Professor  Graham,  at  the  evening  meeting 
at  the  Rotunda,  took  occasion  to  say  that 
there  was  one  plant  of  Irish  growth  which  Mr. 
Mackay  had  neglected  to  mention  j  it  was  a 
singular  and  beautiful  specimen  ;  he  alluded 
to  that  open-hearted,  open-handed,  warm  hos- 
pitality which  he,  in  common  with  all  visitors 
had  experienced  since  their  arrival  in  Ireland. 
(Cheers.)  He  hoped  it  was  not  a.  genus  pecu- 
liar to  Ireland— (cheers  and  laughter) —but 
every  phlegmatic  Scotchman  must  have  been 
struck  with  the  hospitality  they  experienced 
in  Ireland. 
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AJfATOMY  AND  MEDICINE, 
Profess*  Colli*,  President. 

Dr.  Graves  read  a  paper  on  the  use  of 
Chloride  of  Soda  in  fever. 

Mr,  Houstoun  another  on  certain  Pecu- 
liarities in  the  Circulating  Organs  in  Diving 
Animals. 

Mr.  Harrison  read  a  Report  of  the  Dublin 
Committee  on  the  Motions  and  Sounds  of  the 
Heart.  A  long  discussion  on  the  subject  of 
this  report  ensued  between  Dr.  Williams,  Dr. 
Corrigan,  Dr.  Macdonnel,  Mr.  Carlisle,  &c. 

Mr.  Snow  Harris,  of  Plymouth,  exhibited 
the  bones  of  the  lame  hip-joint  of  the  lale  la- 
mented Charles  Mathews ;  and  Mr.  Houstoun, 
the  skulls  of  Dean  Swift  and  the  celebrated 
Stella  (Mrs-  Johnston). 

The  following  remarks  in  the  Literary  Ga- 
zette on  these  exhibitions  do  it  great  credit  :— 
"  How  far  science  can  be  promoted  by  such 
spectacles  we  cannot  tell  j  but,  allowing  for 
every  apology  made  for  them,  we  cannot  but 
consider  them  to  be  repugnant  to  the  best 
feelings  of  human  nature.  In  ourselves,  the 
bare  mention  of  the  exposure  of  the  partial 
skeleton  of  our  great  eomic  favourite  and 
friend,  while  yet  only '  festering  in  his  shroud/ 
excited  a  degree  of  pain  and  distress  which 
no  settlement  of  a  point  of  anatomical  or  me- 
dical curiosity  could  qualify.  Whether  the 
Shortening  of  his  limb  was  caused  by  fracture, 
or  by  the  rare  disease  called  Morbus  coxSe 
senilis,  induced  by  the  fall  from  his  gig,  might 
well  have  been  left  unexplored ;  and,  at  all 
events,  if  the  inquiry  had  been  made,  it  ought 
to  have  been  made  in  private,  and  the  result 
alone  communicated  to  such  of  the  profession 
as  it  could  interest  and  guide.  But  to  make 
a  common  show  of  poor  Mathews'  mutilated 
Kmb,  whilst  yet  its  living  effect  upon  the  laugh- 
ing stage  had  departed  from  the  general 
gage  only  a  few  brief  hours,  was,  we  think, 
in  very  bad  taste,  and  very  inconsistent  with 
the  decent  observance  of  respect  for  the  dead.** 

The  development  of  Swift's  skull  was  ex- 
traordinary, and  much  at  issue  with  his  known 
character.  The  phrenologists  explained  this 
to  proceed  from  disease! 

STATISTICS. 

Rev.  Mr.  Stanley,  President. 

Vr.MQunsQH  read  a  paper  on.  the  Foundling 
Hospital  of  Dublin,  and  the  general  effect  of 
Institution  for  deserted  children.  The  charge 
of  excessive  mortality  brought  against  ttu& 
hospital,  appears  from  Dr.  M.*s  statement  to 
be  unfounded.  D.r.  M.  strenuously  reoanv» 
wade*  the  system  of  educating  the  children 
in  the  country  rather  than  in  the  hospitals, 
and  mentioned  some  curious  anecdotes  of  the 
ties  that  attach  the  foundlings  to  their  nurses, 
ta  fact,  they  become,  upmost  instances*  the 
children,  by  adoption,  of  the  peasants  to 


whom  they  are  entrusted,  and  the  adopted^ 
parents  treat  them  as  if  they  were  their  own 
offspring.  The  tables  appended  to  this  re- 
port, seemed  to  contradict  the  theory  that 
more  males  are  born  than  females,  but  Dr. 
Maunsell  accounted  for  this  discrepancy!  by 
showing  that  boys  are  regarded  in  the  lower 
ranks  of  life  as  a  source  of  profit,  while  girls 
entail  expense;  and,  therefore,  males  are 
less  frequently  exposed  than  females. 

Mr.  Langton  read  a  report  on  the  state  of 
Education  in  Manchester,  which  presented 
this  general  result,  that  while  in  Prussia, 
and  several  of  the  German  states,  all  chil- 
dren of  every  class,  between  the  ages  of  seven 
and  fourteen,  are  obliged  by  law  to  attend 
school,  and  it  is  shown  by  statistical  returns* 
that  they  actually  do  so,  there  are  in  Man- 
chester, not  quite  two-thirds  of  those  between, 
the  ages  of  five  and  fifteen  who  receive  evea 
nominal  instruction 

Several  valuable  tables  were  appended  to. 
this  report,  which  confirmed  all  its  state- 
ments. 

The  Rev.  J>r.  Dickinson  said,  that  the  sub- 
ject of  educating  masters  had  engaged  tu# 
anxious  attention  of  those  who  presided  over 
the  institutions  for  public  instruction  in 
Ireland.  It  had  been  practised  on  a  limited 
scale  with  the  best  effect,  by  the  Kildare- 
street  Society,  and  the  Association  for  dig* 
countenancing  Vice.  The  Board  of  Educa- 
tion recently  established,  had  also  taken  % 
large  establishment,  in  which  it  was  pro- 
posed to  educate  four  hundred  teachers,  for 
the  use  of  their  schools.    . 

The  Rev.  E.  G.  Stanley  said,  that  he  had 
recently  made  a  tour  in  the  west  of  Ireland, 
and  could  bear  personal  testimony  to  the 
great  anxiety  felt  by  the  Irish,  for  the  spreact 
of  education.  He  bad  gone  into  many  of 
their  schools,  and  had  always  been  received 
unsuspiciously  and  kindly  *  In  general  au 
found  the  quantity  and  quality  of  in&true-i 
tien  above  the  common  average  e>f  England. 

A  paper  was  read  by  Mr.  W.  R.  Gregg  oa 
the  State  of  Crime  and  Prison  Discipline  in 
the  Netherlands ;  and,  another  by  Dr.  Clem 
lami,  on  the  System  of  Management  followed 
in  the  Glasgow  Bridewell.  "  Mueh,"  said 
Dr.  Cleland,  in  conclusion,  "  has  been  said 
about  classification,  and  latterly  an  expcvH 
ment  on  the  silent  system  has  been  intra* 
duced  into  some  of  the  English  Houses  el 
Correction,  and,  probably,  with  good  effect* 
where  the  formation  of  the  prison  does  not 
admit  of  solitary  confinement;  but  1  am 
firmly  of  opinion  that  uo  classification  uor 
silent  system,  however  well  managed,  eaa  be 
equal  to  solitary  confinement.'* 

Mr.  Halswell  related  some  curious  facts  ta 
prove  that  really  solitary  confinement,  in* 
eluding  exclusion  from  the  light*  was  of  such 
a  nature  that  no  man  could  endure  it  for 
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more  tban  ten  days.  He  would  recommend 
in  place  of  it  separate  confinement,  by  which 
contamination  might  be  prevented. 

[In  the  preceding  abstract  of  the  proceed- 
ings of  the  different  Sections,  we  have  no- 
ticed those  papeis  and  communications  only 
which  are  likely  to  be  of  interest  to  our 
readers.] 

GENERAL  OBSERVATIONS. 
(From  the  Atheiueum.) 

The  meeting  of  the  Association  is  over; 
but  before  we  proceed  to  draw  up  a  record  of 
its  proceedings,  we  must  say  a  lew  words  on 
the  general  Jesuits  of  the  week,  and  the  im- 
pression left  on  our  minds.  On  former  occa- 
sions, hospitality  has  been  shown  by  the  resi- 
dents of  the  place  of  assemblage  to  the  way- 
faring visitors,  and  the  business  has  preserved 
the  "even  tenor  of  its  way  ;>'  but  in  Dublin, 
notwithstanding  the  unusual  quantity  and 
quality  of  the  scientific  communications,  bu- 
siness has  been  positively  perplexed  by  the 
joyousness  and  festivities  of  the  occasion. 
The  Irish  are  a  fine,  generous,  and  hospitable 
people :  on  the  first  word  of  an  approaching 
avatar  of  science  on  the  shores  of  the  Green 
Island,  they  set  themselves  seriously  to  work, 
to  contrive  how  they  might  best  do  the 
honours  by  the  distinguished  associates  whom 
they  expected,  and  by  themselves  and  the 
Country  they  represented.  To  do  them  jus- 
tice, they  neither  spared  money  nor  trouble 
to  please  and  accommodate  their  guests,  and 
to  prove  that,  as  far  as  concerns  the  respect 
for  science,  and  the  savoir  vivre — 
Non  tarn  aversus  equos  Tyrice  sol  jungit  ab  urbe. 
(F.very  bndy  knows  the  applicability  of  this 
local  epithet,  and  the  Phoenician  cradle  of  the 
Hibernian  people.)  In  all  these  respects  they 
succeeded,  usque  ad  delicias  votorum.  Every 
practicable  accommodation  has  been  afforded 
for  the  lodging,  feeding,  feasting, and  amusing 
of  the  strangers ;  and  the  visitors  are,  at  this 
very  moment,  packing  up  their  carpet  bags, 
in  high  good  humour,  and  "shut  up  in 
measureless  content."  Dejeuners,  dinners, 
rural  excursions,  public  entertainments  by 
the  learned  bodies,  and  private  parties  by 
individuals  of  distinction,  have  exhausted  all 
their  combinations,  to  scatter  the  flowers  of 
sociality  over  the  path"  of  scientific  labour  j 
and  if  many  go  away  not  much  the  wiser  for 
their  journey,  there  can  be  but  few  who  will 
not  depart  full  of  pleasant  recollections. 

In  the  mean  time,  a  question  arises  con- 
cerning the  permanent  interests  of  the  Insti- 
tution—and "there's  the  rub.' •  Setting 
aside  the  distraction  of  mind  incidental  to 
the  crowding  together  so  much  business  (for 
pleasure  as  well  as  science  has  been  made  a 
business),  the  vast  numbers  of  all  classes  and 


pretensions  who  lnve  joined  the  Association, 
and  flocked  to  its  halls,  cannot  but  have  dis- 
turbed the  march  o  f  the  proceed i ngs .  Imagine 
the  Rotunda, — a  room  capable  of  accommo- 
dating from  1500  to  2000  individuals, — 
thronged  to  excess  on  some  of  the  hottest 
evenings  of  this  hot  and  cometary  season  z 
the  ladies  flirting  and  fanning ;  the  gentlemen 
casting  one  eye  upon  Science  and  another 
upon  Beauty;  and  the  whole  (saving  the 
readet's  presence)  moping,  and  puffing,  and 
ready  to  drop  with  exbaus'ion  and  fatigue. 
Then  reflect  on  the  sort  of  attention  which 
those  in  earnest  about  the  business  in  hand 
could  give  to  the  discourses  of  the  orators. 
First,  they  were  fatigued  with  the  labours  of 
the  Sections  ;  then  trotted  about  the  city  to 
see  sights  and  walk  off  the  repletion  of  the 
copious  and  elegant  break  fast  which  preceded 
them  ;—  then  came  the  hot  and  crowded  ordi- 
naries, with  hundreds  seated  round  the  smok- 
ing viands;  and  finally  hurried  off  to  en- 
counter the  jostlings  and  the  stewing  of  the 
evening  meeting.  But  the  business  of  the 
day  was  not  even  then  concluded,  for  the  rout 
and  the  supper  had  yet  to  be  gone  through; 
and  the  next  morning,  with  bodies  jaded  by 
the  labours  of  the  previous  day,  and  minds 
still  clouded  with  the  yesterday^  feast,  the 
itinerant  savans  had  again  to  brace  themselves 
for  encountering  the  like  routine.  Even  in 
the  Sections  themselves,  the  scientific  were 
not  left  in  peace ;  both  sexes  were  eager  to 
attend  them ;  and  the  ladies,  as  they  could 
not  be  in  the  whole  at  once,  made  the  best 
they  could  of  their  case,  by  crowding  in  shoals 
to  that  particular  Section  where  the  business 
was  of  the  most  abstract  and  recondite  de- 
scription. These  inconveniences  were  not 
perhaps  very  seriously  felt  at  the  moment; 
amusement  and  gratitude  disarmed  criticism  ; 
but  the  truth  will,  we  fear,  soon  start  into 
evidence,  that  the  Irish  meeting  has  been,  all 
things  considered,  rather  too  splendid  an  af- 
fair. Again,  will  not  all  this  expense,  show, 
and  excitement,  throw  cold  water  on  the 
meetings  of  future  years  !  Many  will  grudge 
a  costly  and  troublesome  journey  that  is  to 
end  in  a  junketing ;  and  those  for  whom  the 
pleasure  has  had  its  charm,  can  hardly  expect^ 
to  see  the  eclat  and  splendour  of  the  Dublin 
meeting  maintained  hereafter.  Heaven  befy  ' 
the  people  of  Bristol,  whose  turn  comes  next! 
In  a  city  which  is  nothing  but  commercial, 
with  no  university,  no  learned  and  scientific 
corporations  to  keep  up  the  ball,  not  all  the 
turtle  in  their  next  fleets  can  vivify  their  pro- 
ceedings. On  the  whole,  then,  we  cannot 
but  fear  that  the  pleasure  has  been  over- done  j 
that  the  Association  has  been  killed  with 
kindness ;  and  that  the  institution  will  feel 
the  ricochet  of  this  hot  fit  of  delight.  But  so 
far  as  Dublin  itself  is  concerned,  the  success, 
it  must  be  admitted,  as  been  complete. 
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ON  RAILWAYS.    BY  JOHN  HERAPATH,  ESQ. 
NO.    IX. 

Calculation  of  the  Expense  and  Time  of 
Transit  on  ascending  and  descending 
Planes. 

My  third   Number  contains  rules  for 
computing   the   time,    velocity,   &c,    of 
transit,  with  a  table,  calculated  for  any 
rising  inclination  not  exceeding1  60  feet 
per  mile.     There  is  little  difficulty,  in- 
deed, in  computing  for  ascending  planes, 
hut  for  descending  it  is  no  easy  matter  to 
determine  the  limits  of  descent  in  which 
the  steam  can  be  fully  applied,  and  those 
in  which  it  must  be  partly  cut  off,  with 
the  amount  of  partial  application.     We 
must  here,  I  imagine,  be  guided  by  con- 
siderations of   safety.     If  30  miles  an 
hour  be  the  ratio  on  a  level,  the  quesiion 
is,  at  what  rate  can  we  safely  run  down 
a  slight   descent?    Can  we  venture  40 
miles  an  hour?    If  wc  can,  probably  this 
would  be   the  outside  with  our  present 
engines.      Hereafter,    we  may  *  possibly 
go  at  a  greater  rate,  but  at  present  it 
would  be  hazardous.     Now,  full  steam 
applied   to   a   fall  of  5$  feet  per  mile, 
would,  by  our  theorems,  in  No.  3,  give  a 
velocity  of  40  miles  an  hour.     I  f,  there- 
fore, we  take,  in  order  to  have   round 
numbers,  6  feet  per  mile  as  the  maximum 
descent  at  which  full  steam  can  be  ap- 
plied, which   makes    the    velocity    41^, 
miles  per  hour,  we  shall  be  able  to  devise 
a  very  easy  mode  of  calculating  the  time 
and  expense  of  transit  for  any  length  of 
time,  whatever  be  its  rate  of  practicable 
ascent,  if  neither  of  its  descents  exceeds 

30 


of  them  in  miles,  and  H  the  sum  of  alt 
the  heights  in  feet  minus  all  the  falls, "or 
the  difference  in  elevation  of  the  extreme 
point?,  the  time  of  transit  is  in 

H 


6  feet  per  mile.    For  since  l±;r-  miles: 


60 


minutes  : :  1  mile  :  2  ±  rr  minutes, 


the  time  in  which  1  mile  would  be  ran, 
h  being  the  ascent  or  descent  per  mile  in 
feel ;  therefore,  if  m  be  the  length  of  the 
plane  in  miles, 

ami- 

is  the  time  of  transit  in  minutes,  in  which 
m  h  is  the  whole  height  or  fall  of  the 
plane.  Consequently,  if  there  be  a  series 
of  such  planes,  M  being  the  total  length 


minutes  =  2M± 


11 


.(*) 


in  which  the  plus  sign  holds  when  the  lat- 
ter extremity  is  higher  than  the  former, 
and  the  minus  when  it  is  lower. 

This  theorem,  which  is  much  more  ac- 
curate than  the  table  in  No.  3,  is  perhaps 
the  simples*  that  can  be  given  within  the 
limits  for  which  it  has  been  investigated. 

The  expense,  too,  of  transporting  a  ton 
of  goods,  which  bears  a  given  ratio  to  the 
time,  other  things  alike,  is  had  by  simply 
multiplying  (5)  by  the  expense  per  ton 
per  mile.  If  a  halfpenny  be  the  latter 
cost,  then  the  expense  per  ton  in  pence 
for  the  whole  distance  is 


»±£ 


(6) 


These  theorems,  as  we  have  said 
be r ore,  apply  for  all  practicable  rises, 
combined  with  such  descents  only  as  do 
not  exceed  six  feet  per  mile  ;  where  the 
descents  are  greater,  other  methods 
must  be  had  recourse  to.  In  comparing 
the  southern  lines  in  No.  4, 1  have  con- 
sidered all  descents  to  be  run  at  a 
velocity  of  30  miles  an  hour,  and  at  a 
cost  of  a  farthing  per  ton  per  mile.  As 
a  matter  of  comparison  this  may  do 
nearly,  both  lines  being  subjected  to  the 
same  rule ;  but  it  is  evidently  only  a 
rough  approximation  as  regards  any  one 
line.  Indeed,  taking  descents  generally 
between  0  and  the  fall  beyond  which 
gravity  would  do  all  the  work,  that  is 
22  feet  per  mile,  I  know  of  no  correct 
rule  for  estimating  either  the  expense  or 
time  of  transit,  nor,  perhaps,  can  any 
be  given.  We  are  left  entirely  to  our 
own  judgment,  unassisted  by  experience, 
and  in  a  case  in  which  it  would  he 
unsafe  to  apply  theory  beyond  certain 
limits.  The  following  views,  therefore, 
are  presented  merely  to  fill  up  a  blank, 
until  experience  shall  furnish  us  with 
something  better. 

It  is  generally  admitted,  that  the 
more  level  a  line  is,  the  greater  is  the 
velocity  which  can  be  run  in  safety ;  and 
that  the  stepper  the  descent,  the  less 
must  be  that  velocity.    Hence  it  is  on 
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the  Liverpool  and  Manchester  Railway* 
that  the  Directors  impose  severe  pe- 
nalties on  the  men  if  they  allow  the 
trains  to  descend  the  two  principal  in* 
clined  planes,  whose  mean  fall  is  about 
58  feet  per  mile,  at  a  greater  velocity 
than  24  miles  an  hour;  though  down 
the  easier  planes,  and  on  levels,  velocities 
of  35  miles  or  more  au  hour  are  often  at- 
tained, and  I  believe  permitted,  because 
they  are  not  considered  dangerous. 
Now,  if  starting1  from  our  fall  of  six 
feet  a  mile,  at  which  the  velocity,  with 
full  steam  on  is  about  41$  mites  per 
hour,  or  a  mile  in  1  minute  27  seconds, 
we  gradually  diminish  the  velocity  Uy 
Increasing*  the  time  of  transit,  at  the 
rate  of  one  second  a  mile  for  every  extra 
foot  of  fall  in  a  mile,  w*  shall  at  SB 
feet  fall  per  mile  have  a  speed  of  ono 
mile  in  2  minutes  12  seconds,  or 26  miles 
an  hour.  This,  therefore,  grives  a  scope 
for  improvement  on  the  Liverpool  line 
of  about  two  miles  per  hoar  o®  their  two 
inclined  planes.  To  what.greater  length 
this  progressive  increase  of  time  may  be 
carried  is  difficult  to  determine,  possibly 
to  a  fall  of  at  least  double  the  rate  of 
descent ;  but  as  it  is  to  be  hoped  no  rail- 
way for  passengers  will  ever  again  bo 
Constructed  with  such  planes,  wo  need 
not,  perhaps,  trouble  ourselves  to  in- 
quire into  the  extent  of  application. 

On  these  principles,  the  time  of  tran- 
sit down  planes  descending  more  than 
six  feet  per  mile,  is  likewise  easily  cal- 
culated. It  is  only  multiplying  the 
kngtb  of  each  descending  plane  in  miles 
by  1  minute  27  seconds  first  augmented 
by  as  many  seconds  as  the  fall  per  mile 
exceeds  six  feet,  and  the  sum  of  the 
times  will  be  the  time  of  descending  all 
the  planes. 

In  regard  to  the  expense  of  fuel,  it 
appears  to  me,  if  the  descent  of  any  one 
plane  does  not  exceed  ten  or  twelve 
minutes  of  time,  that  is,  five  or  six  miles 
of  length,  little  or  nothing  can  be  saved 
though  all  the  steam  be  turned  off;  for, 
if  the  fire  be  not  kept  up,  aad  the  tern* 
perature  of  the  water  be  allowed  to 
sink,  the  engine  will  not  he  prepared 
for  working  the  subsequent  rise  or  level. 
Therefore,  supposing  as  before  the 
consumption  of  fuel  to  bear  a  constant 
ratio  to  the  time,  the  expense  of  trans* 
porting  a  ton  of  goods  is  in  pence  found 
by  taking  i  of  the  whole  time  of  transit 


in  minute**  or  by  multiplying  tha  mi* 
nutes  of  transit  by  such  a  decimal  of  a 
penny  as  the  cost  on  a  level  actually  is, 
whatever  bo  the  nacUaatioiis,  if  no  oa* 
descent  exceeds  a  us  of  about  tern  or 
twelve  minutes,  or  a  length  of  ahoieft  five 
or  six  miles 

Though  the  expense  of  transit  for 
fuel  is  considerable*  it  would  appear, 
from  the  idverpool  and  Manchester 
half  yearly  Reports,  that  the  expenat 
amounts  to  not  more  than  a  fourth  ox  a> 
fifth  of  the  actual  cost  far  locomotion* 
The  men's  wages  for  repairing,  and  th* 
materials  used  for  the  repairs  of  tha 
engines*  &c«,  often  exceed  each  the  cost 
of  fueU  This  certainly  argues,  very 
much  against  the.  preaeut  state,  of  oak 
machinery,  and  of  the  locomotive  pause* 
on  the  Liverpool  and  Manchester  Uno, 
and  tells  us,  in  no  equivocal  language, 
that  the  field  for  improvement  is  hitherto, 
hut  little  cultivated*  On  the  face  of  it, 
we  should  say,  if  the  machinery  was  iu 
any  hut  a  most  imperfect  state,  sa  great 
a  disproportion  could  not  exist  between 
the  aliment  of  motion  and  the  mere 
wear  and  tear.  I  beer  to  observe  I  do 
not  state  this  complainingly,  but  as  a 
simple  fact,  and  as  a  fact  to  stimulate 
our  aspiring  mechanics  to  bend  more 
intensely. their  minds  on  the  improve-* 
ment  of  this  valuable  instrument.  One 
of  the  most  important  steps  towards 
the  perfection  of  locomotive  engines 
hitherto  made,  is  that  of  sending  the 
hot  air  and  flame  through  the  numerous 
small  tubes  traversing  the  water  in  the 
interior  of  the  boiler.  This  improve* 
ment,  I  believe,  is  due  to  the  suggestion , 
of  Mr.  Booth,  of  the  Liverpool  and 
Manchester  Railway.  Without  some 
such  contrivance  for  increasing  vapor* 
ization,  the  power  of  the  engine  would 
have  been  still  exceedingly  feeble.  The 
first  tubes  were  three  inches  diame- 
ter, and  they  are  now,  I  believe,  re- 
duced to  under  an  inch.  If  they  could 
be  still  further  diminished  in  diameter, 
and  increased  in  number,  it  would  coo- 
tribute  much  more  to  the  steam-geneiv 
ating  power  of  the  engine ;  while,  I 
apprehend,  it  would  greatly  lessen  the 
burning  out  of  these  tubes,  and,  conse- 
quently, the  excessive  expense  of  repairs. 
For,  as  the  thickness  of  the  tubes  may 
be  diminished  in  proportion  to  the 
diameter,  if  the  diameters  were,  by  wax 
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of  example,  reduced  one  half,  and  their 
thickness  in  proportion,  the  temperature 
of  the  heated  air  or  flame  passing 
through  the  tubes  would  be  communi- 
cated to  the  water,  and,  conversely,  the 
temperature  of  the  water  to  the  interior 
of  the  tube,  in  one  half  ihe  time,  or 
with  double  rapidity.  Consequently  the 
temperature  of  the  interior  surface  of 
the  tubes  will  always  be  kept  nearer 
that  of  the  water,  that  is,  much  lower 
than  with  thicker  tubes,  and  the  ex- 
foliation of  the  tubes  by  the  blast,  or 
the  burning  out  of  them,  therefore 
diminished ;  for  the  nearer  the  tem- 
perature of  the  tubes  can  be  reduced  to 
that  of  the  water  the  better.  If  it  was 
possible  to  keep  them  to  the  same  tem- 
perature, they  would,  perhaps,  hardly 
ever  burn  out.  Besides,  by  diminishing 
the  diameter  to  a  half,  we  must  quad- 
ruple the  number  of  tubes,  in  order  to 
carry  off  the  same  draught.  This  would 
double  the  beating  and  heated  surface  * 
and  therefore,  in  my  opinion ,  further 
diminish  the  exfoliating  power  of  the 
fire  by  spreading  its  influence  over  a 
greater  surface.  Limits,  however,  must 
be  set  to  this  reduction  of  diameter.  If 
the  tubes  were  too  small,  they  would  be 
in  danger  of  being  choked  by  the  par- 
ticles of  coke  driven  into  them  by  the 
strong  draught  through  the  fire.  Again, 
there  would  be  a  great  inconvenience  in 
the  number  of  them.  For  instance,  if 
the  diameters  were  reduced  one  half, 
and  the  number  of  tubes  quadrupled,  at 
length,  by  going  on  in  this  way,  we 
should  fill  the  boiler  entirely  with  tubes, 
or  have  them  so  thick  as  to  have  nothing 
but  one  mass  of  steam  among  them, 
particularly  towards  the  fire-box  end, 
by  which  most  serious  accidents  might 
be  engendered.  However,  it  is  well 
worth  the  while  of  mechanics  to  try  to 
find  the  minimum  diameters  to  which 
the  tubes  can  be  efficiently  reduced.  It 
k  purely  an  experimental  subject,  and 
I  have  ho  doubt  would  well  reward  the 
labour  of  inquiry. 

It  once  occurred  to  me,  that  if  the 
tubes  were  conical  instead  of  cylindrical, 
it  might  be  advantageous ;  but  on  more 
mature  consideration  I  do  not  think  it 
possibly  couid.  Supposing  they  were 
corneal,  and  that  the  less  ends  were 
towards  the  fire-box,  their  thicknesses 
gradually  increasing  with  their  diameters ; 


then,  though  we  should  gain  all  that  we 
have  previously  described  with  respect  t# 
reducing  the  diameter  and  thickness  of 
the  tubes,  yet  if  the  velocity  of  the  hot  air 
through  the  tubes  bore  any  sensible  ratio 
to  the  velocity  with  which  such  air  trans- 
mits heat,  that  is,  to  the  velocity  with 
which  the  said  air  so  heated  would  con- 
duct sound,  there  would  be  a  very  serious 
loss  of  temperature  by  the  expansion  of 
the  air,  owing  to  the  enlargement  of  the 
tubes  as  it  passed  through  them.  And, 
if  the  large  ends  of  the  cylinders  were 
next  the  fire-box,  though  it  may  be  the 
best  possible  arrangement — and  we  should 
certainly  gain  much  where  we  before 
lost — yet,  in  practice,  it  may  be  attended 
with  great  inconvenience,  from  the  dis- 
position of  the  tubes  to  choke.  The  chief 
defect  in  the  present  locomotive  boilers, 
is,  in  my  opinion,  the  having  of  the 
fires  at  one  end,  and  the  want  of  a  more 
equal  distribution  of  heat  through  the 
water.  A  boiler,  a  description  of  which 
I  have  lately  seen,  invented  by  Mr.  Jo- 
seph Gibbs,  one  of  our  civil  engineers, 
appears  to  me  to  be  grounded  on  good 
philosophical  principles  ;  but  bow  it 
would  answer  in  practice  I  am  unable 
to  say,  never  having  seen  it  in  work. 
His  principle  is  to  have  the  fire-box  not 
far  beneath  the  surface  of  the  water,  and 
to  send  the  heated  air  in  a  spiral  tube 
downwards  towards  the  bottom,  about 
which  the  jet  of  cold  water  is  intro- 
duced. But  enough  of  this  subject;  I 
have  now  not  time  to  go  into  it. 

I  am  glad  to  find  that  since  the  pub- 
lication of  my  observations  on  the  exces- 
sive expense  of  carrying  private  Bills 
through  Parliament*,  the  subject  has  been 
taken  np  in  the  House;  and  I  have 
again  since  heard  it  is  intended  to  be 
brought  forward  next  Session,  and  sup- 
ported by  several  influential  Members. 
I  shall  recur  to  it  shortly.  But  it  is  not 
on  the  subject  of  Parliamentary  expense 
only  the  public  feeling  wants  to  be 
roused  $  there  are  others  of  deep  import- 
ance, which  need  to  be  brought  before 
them.  1  hope  I  shall  not  presently  be 
goaded  to  lay  bare  a  scene  of  injustice, 
jobbing,  and  base  trickery,  that  will  make 
knaves  themselves  stare,  and  honest  men 
snuuner. 

John  Herapath. 

Kensington,  August,  1835. 
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Dear  Sir,— I  enclose  some  papers  relative  to  Halley's  Comet,  whicti  I  ori^hftlly 
intended  to  keep  for  my  own  private  use,  but  considering  that  they  may  be  of  more 
extensive  utility  were  they  to  find  a  place  in  your  valuable  Magazine,  I  send  them 
to  vou  for  publication.* 

The  path  of  the  comet  is  taken,  with  a  few  corrections,  from  the  Nautical  Almanac. 

1  remain,  dear  Sir, 

Yours  truly, 

E.  Henderson. 

.    Pall  Mall,  London,  August  22.  1835. 

Table  of  the  Right  Ascension,  Declination*  Meridian  (London)  Altitude,  and  Meridional 
Passage  of  Hallexfs  Comet  of  75  \  years. 
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•  One  of  the  papers  thus  obligingly  sent  to  us  it  a  very  accurate  projection  of  the  orbit  of  the  < 
and  the  part  of  the  heavens  through  which  it  passes.  We  thought  we  should  have  been  able  to  get  this 
engraved  in  time  lor  our  present  number;  but  as  we  Hud  this  to  be  impracticable,  and  the  information 
contained  in  the  other  papers  would  suffer  from  delay,  we  must  reler  the  render,  who  may  require  the  aid  of 
n  chart  in  his  observations,  to  (hat  given  in  the  Nautical  Almanac,  or  to  the  copy  of  it  in  the  Coupauina 
to  the  Almanac  for  1839. 
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Example.— On  August  1,  1835,  the  comet,  had  51*-  20»»-  of  right  ascension,  42° 

19iu.  of  declination,  N.,  61°  9ID*  of  meridian  altitude,  and  its  meridian  passage* 
was  20l>«  Jlm-  3lst  day  of  July.  The  astronomical  day  begins  when  the  sun  is  on 
the  meridian,  or  just  12  o'clock  ;  reckoning  20u»  Ilm-  forward,  will  make  out  August 
1,  at  8b- 11'"'  a.m.-;  consequently,  the  comet  must  have  risen  somewhere  about 
midnight,  and  set  somewhere  about  4  o'clock  afternoon,  of  the  31st  day  of  July. 

Remarks. 

The  present  comet  is  supposed  to  be  the  same  that  appeared  in  the  vears  1005, 
1080,  1155,  1230,  1304,  1380,  1456,  1531,  1607,  1682,  and,  as  predicted  by 
tfalley  from  the  equality  of  the  intervals  between  these  appearances  and  from  eaU 
culation,  again  in  1758.  The  year  1005  being  subtracted  from  the  present  year, 
leaves  an  interval  of  time  equal  to  830  years,  during  which  time  it  must  have 
accomplished  11  revolutions  ;  therefore,  830  4-  1 1  =  75T5T,  or  75J  years  for  the  mean 
revolution.  For  short  periods  o{  time  the  period  of  the  comet  lengthens;  thus, 
from  1005  to  1835,  the  average  period,  as  has  been  stated,  amounts  to  75TST  years, 
or,  decimally,  75*454  years;  while  from  1080  to  1835,  a  period  of  755,  including 
1 )  revolutions  of  the  comet,  the  average  period  is  754  years.  All  its  average  rates  of 
revolution  are  as  under  :— 


1005—1835  4-  1 1 
1880— 1835  4-10  : 
1155—1835  4-  9  ■ 
1230—1835  4-  8: 
1304— 1835 .4-  7  : 
1380—1835-1-  6: 
1450— 1835^-  5; 
1531—1835  4-  4: 
1607—18354-  3: 
1682—1835  4-  2: 
1759—1835  4-    1  • 


75 

years 

•454 

75 

— 

•500 

75 

— 

•555 

75 

— 

•625 

75 

— 

•857 

75 

— 

•833 

75 

— 

•800 

76 

— 

•000 

76 

__ 

•000 

76 

— 

•000 

76 

— 

•000 

833-624 

■  years. 

Daily  velocity  of  the  comet  in  its 
orbit  from*  1st  August  to  13th 
September,  about  2  millions  of 
miles;  from  the  13th  Septem- 
ber to  1st  October,  about  3  mil- 
lions of  miles;  from  1st  to  8th 
October,  about  3f  millions ;  from 
this  period  to  1st  November 
(average)  2J  miliums  of  miles, 
&c.  &c. 


833*624  years  4-11  =  75784  years  mean  average  period  of  H  alley's  comet,  or 
about  27,678  days. 

On  or  about  the  1st  of  August  the  comet  was  about  250  millions  of  miles 
distant  from  the  earth. 

About  the  1st  of  September  its  distance  will  be  within  125  millions  of  miles ;  it 
will  rise  about  midnight  in  the  N.  £.,  and  will  then  be  visible  till  the  dawn  of  day 
in  the  eastern  heavens. 

On  or  about  the  3rd  oT  October,  the  comet  will  be  only  about  42  millions  of  miles 
from  the  earth,  and  will  be  seen  entering  the  fore-foot  of  Ursa  Major,  or  the  Great 
Bear;  this  will  be  the  period  of  its  greatest  brilliancy  and  magnitude.  About 
the  8th  of  October  it  will  approach  nearest  the  earth,  being  within  28  millions  of 
miles. 

The  nearest  approach  of  the  comet  to  the  earth  will  be  between  the  7th  and  8th  of 
October  ;  but  it  will  not  reach  its  parhelion  till  the  17th  of  November,  or  about  4fr 
days  after  its  nearest  approach  to  the  earth,  which  is  a  matter  of  some  regret ;  for  had 
the  comet  been  in  its  parhelion,  and  at  its  least  distance  from  the  earth,  at  the  same 
time,  a  much  more  magnificent  sight  of  comelary  phenomena  would  have  presented 
itself  to  our  view. 

On  the  17th  of  November  it  will  be  about  entering  the  sign  Gemini,  and  its  dis- 
tance from  the  earth  will  be  about  90  millions  of  miles.  The  tail  will  then  increase 
in  brilliancy  and  magnitude.  The  comet  will  now  rise  earlier  and  earlier  every  suc- 
ceeding evening ;  and  its  motion  be  very  rapid.  .  About  the  20rh  of  November,  the 
comet  will  lose  itself  in  the  Sun's  rays,  and  will  be  invisible  till  about  the  27th  of 
December,  when  it  will  again  re  appear  at  the  distance  of  about  230  millions  of  miles* 
Once  more  it  will  approach  the  earth,  and  wiil  remain  visible  till  about  either  the  7tn> 
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or  ISA  of  February,  when  it  will  lost  itself  in  the  voids  of  space,  near  the  largest  star 
ef  Centauri,  in  right  ascension  14°.  9'.,  and  in  declination  32°.  1'.  south. 

Note. — The  same  comet  was  in  its  perihelion  about  the  12th  of  March,  1759,  and 
having  reached  the  same  point  about  the  17th  of  November,  1835,  this  shows  the 
time  which  it  has  taken  to  enjoy  itself  in  its  last  circuit  round  the  Sun  to  be  about 
76  years,  8  months— a  much  greater  length  of  time  than  it  has  hitherto  employed; 
It  may  be  inferred  from  the  analysis  given  of  its  various  periods,  that  its  period  is  on 
the  increase ;  but  as  the  precise  days  of  its  entry  into  its  perihelion,  on  each  of  its 
recorded  appearances,  has  not  been  given,  this  cannot  be  positively  determined. 

The  comet  was  seen  at  Rome  about  six  days  ago ;  and  it  is  reported  to  have  been 
visible  in  England  on  Thursday  evening:,  the  20th  of  August. 

e.  if. 


Notices  of  the  Appearance  of  the  Comet. 

Observatory  of  the  Colkgio  Romano,  Rome,  Aug.  6.-~ Yesterday,  at  about  halt 
past  7  (Roman  time),  Halley's  comet  was  seen  from  here,  at  that  part  of  the  heavens 
calculated  by  Damoiseau.  Its  light  was  very  faint,  much  resembling  that  of  Biela's 
comet.  It  is  near  the  star  Zeta,  in  Taurus.  Its  right  ascension  we  found  to  be  6*. 
26'. ;  and  its  north  declension,  22°.  17'.— Algmeine  Zeitung. 

Observatory,  Kensington,  Sunday  Morning  (23d  Aug.)  4  o'clock.— Having-  cau- 
tiously examined  that  portion  of  the  heavens  between  4  hours,  50  min.  and  6  hours, 
30  min.  of  right  ascension,  and  30  and  24°.  north  declension,  1  found  in  the  field  ait 
the  telescope,  at  lh.  11m.,  sidereal  time,  a  round,  well-defined  nebulous  body,  hitherto 
undiscovered,  extremely  faint,  and  perhaps  about  2m.  of  space  in  diameter.«-~James> 
South,  Times,  24th  August. 

Ditto,  Monday  Morning,  4  A.M. — The  nebulous  body  is  Halley's  comet*  At 
23h.  55m.  and  47s.,  sidereal  time,  this  morning,  its  ritrht  ascension  was  about  5h. 
43m.  and  8s.;  whilst  its  northern  declination  was  23°.  49m.  43s.—s7a»t**  South. 
Ibid. 

Rectory,  Hayes,  Kent — Seen  here  by  Dr.  Hussey  on  the  nights  'of  Saturday  and 
Sunday  (22d  and  23d  of  August),  who,  in  a  note  to  the  Times,  says :— "  The  approxi- 
mate place  is  right  ascension  5h.  42m.  30s.,  declination  north  23°.  45m.  20s. ;  is  very 
large,  and  in  an  achromatic  telescope  of  65  inches  aperture,  it  is  the  faintest  object 
the  eye  can  distinguish."— Mr.  Lubbock  Btates»  in  a  note  to  the  same  journal,  "  That 
the  place  assigned  to  the  comet  in  the  ephemeris  published  in  the  Nautical  AlnMtna* 
fur  1835,  Aug.  23,  is  5h.  42m.  66s.  right  ascension  j  declination,  25°.  21m.  Is.  A 
closer  agreement  could  not  have  been  hoped  for," 


THE   AMERICAN   "  FASTEST   SHIP   IN    THE  WORLD.' 

Sir, — I  have  read  an  extract  from  an  greater  by  far  than  is  usual  in  England  j 

American  paper,  in  your  last  Number,  so  that  the  speed  of  the  vessel  must  be 

p.  384,  giving  an  account  of  the  trial  of  attained  by  increasing  the  diameter  of 

the  Lexington  steamer.     I  do  not  quite  the  wheel. 

understand  the  construction  of  her  deck ;  Under  this  idea,  I  do  hope  your  cor- 

and  should  be  glad  to  receive  further  in-  respondent  will  write  for  a  more  detailed 

formation  by  a  sketch  in  your  Magazine*  account  of  the  Lexington  and  her  en* 

Neither  do  I  comprehend  how  she  could  gines,  for  at  present  she  looks  a  "  trifle 

move  at  the  rate  of  20  miles  an  hour,  slanting-dicular.''    At  the  same  time,  I 

seeing  the  greatest  velocity  of  her  paddle,  am  ready  to  acquit  your  correspondent  of 

wheels  is  but  19*7064  per  hour.    Perhaps  any    personal  intention    of   misleading 

your  printer  made  the  error,  in  stating  the  your  readers, 

diameter  of  the  wheel  at  24  feet ;  surely  j  am  gjr 

it  should  have  been  34  or  42  feet:  it  is  in  v    *    #    i 

tain  to  expect  an  engine  with  a  6troke  of  Yours  truly, 

11  feet  to  make  more  than  23  per  mi.  W.  T&oRold. 

nute  j  indeed,  this  speed  for.  the  piston  is  Korwieh,  Attjait  **,  is*. 
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Sirr-Having  read  fa  your  valuable 
journal  for  August  15th,  an  account  of 
the  "  fastest  boat  in  the  world,"  I  was 
induced  to  look  minutely  into  the  de- 
scription given ;  and  upon  comparing  the 
diameter  of  the  wheel  with  the  number 
of  strokes  mentioned,  I  find  that  the 
speed  of  the  boat  (which  is  stated  to  be 
twenty  miles  per  hour)  Ss  two  miles  an 
hour  taster  than  the  motion  of  the  pe» 
riphery  of  the  wheel ! 

Now,  Mr  Editor,  I  take  upon  myself 
to  say,  that  no  steamer  in  this  country 
has  approached  within  some  miles,  the 
•peed  of  the  diameter  of  the  wheels* 
The  "  Diamond,"  "City  of  Canterbury/' 
and >c  Star,'*  now  running  in  the  Thames, 
are  no  doubt  the  three  fastest  boats  in 
Europe;  the  speed  of  these  boats,  is  as 
near  as  possible,  thirteen  geographical 
miles  per  hour,  during  which  time  the 
periphery  of  the  paddle-wheels  moved 
seventeen  miles,  travelling  four  miles 
per  hour  faster  than  the  vessel. 

Now  in  the  description  of  the  "  fastest 
boats  in  the  world/'  the  diameter  of  the 
wheel  is  given  at  twenty-four  feet,  and 
the  speed  twenty-one  to  twenty-three 
strokes  per  minute;  T  have  taken  the 
mean  of  twenty-two  strokes  per  minute; 
this  gives,  for  the  speed  of  the  wheels, 
eighteen  miles  per  hour,  and  deducting 
four  miles,  as  is  the  case  with  the  three 
boats  before  mentioned,  will  leave  four- 
teen miles  per  hour ;  but  I  will  not  allow 
the  Americans  even  this  speed,  for  two 
reasons  j  first,  it  will  be  observed,  that 
I  have  founded  my  previous  observations 
upon  three  of  the  fastest,  as  well,  per- 
haps, as  the  best  boats  in  this  country, 
both  as  regards  engines  and  construc- 
tion, which  is  the  reason  that  the  speed 
of  these  boats  approaches  so  near  the 
speed  of  the  wheels ;  for  if  the  average 
of  thirty  boats  on  the  Thames  be  taken, 
we  shall  find  that  the  wheels  are  often 
going  fifteen  miles  an  hour,  while  the 
boats  are  going  only  ten  miles.  Again, 
the  lumber,  which  is  used  in  American 
boats,  and  called  steam  engines,  can 
never  be  compared  with  the  engines  as 
now  manufactured  by  our  first-rate  ma- 
kers, either  for  lightness,  safety,  or 
effective  force.  Taking  all  these  facts 
into  consideration — facts  which  are  well 
known  to  scientific  men  in  this  country 
—I  think  we  may  allow  the  American 
boats  a  speed  approaching  thirteen  miles 


4St 


an  hour,  and  not  more ;  and  this  speed  is 
not  produced  by  the  eleven-feet  stroke 
or  the  arched  deck  and  beams,  but  from 
the  simple  fact  of  her  enormous  length, 
as  compared  with  her  beams.  Vessels  of 
this  class  may  do  very  well  for  I  he  large 
rivers  of  America,  but  never  would  do 
for  sea  service,  or  for  the  rivers  of  this 
country. 

As  1  find  in  your  last  number,  (mother 
American  has  been  giving  his  country- 
men a  fillip,  by  endeavouring  "  to  ex- 
plain more  clearly  than  your  former 
correspondent  has  done,  why  this  boat 
has  attained  this  wonderful  speed/'  but 
which  explanation  only  shews  the  man- 
ner in  which  she  is  trussed  longitudi- 
nally t  perhaps  he  will  now  have  the 
goodness  to  explain,  why  in  America 
steam  ships  go  faster  than  their  wheel*, 
while  in  all  other  countries  they  gene- 
rally go  from  one  third  to  one  fourth 
slower. 

I  am,  Mr.  Editor, 
Your  obedient  servant, 
Fan  qui. 


NOTtS  AKD  NOTICKS. 

Dear  and  Bad.-^U  is  stated  by  Colquhoun,  that 
*  the  chief  consumption  of  oysters,  crab*,  lobsters, 
pickled  salmon,  &c,  when  first  Cft  teaton,  is  by 
the  lowest  classes  or  the  people.  The  middle  rank*, 
and  those  immediately  under  them,  abstain  gene- 
rally from  such  indulgences,  until  ihe  price*  are 
moderate."  This  abstinence  of  the  middle  ciassei 
may  be  also  ascribed  to  their  better  information  | 
knowing  that  when  provisions  are  higkert  in  priei, 
they  are  the  worst  in  quality. —History  of  the 
Middle  and  Working  Classes,  Second  Edition. 

The  Great  Western  Railway.— The  Lords'  Com* 
roittee,  atier  an  inquiry  of  forty»six  days*  have 
come  to  a  decision  in  favour  of  the  Bill  for  this  rail- 
way. There  was  a  majority  of  twelve  in  favour  of 
the  undertaking.  Such  was  the  interest  excited* 
that  more  than  seventy  of  their  lordships  attended 
the  Committee  and  voted. 

"  A  Jurat"  informs  ub,  that  the  new  Pier. 
Graveaend,  "  presents  the  rare  spectacle  of  a  pub* 
lie  work  of  great  difficulty  executed  within  th« 
architect's  estimate."  We  are  glad,  but  not  sur- 
prised, to  hear  It.  The  architect  is  Mr.  Tierney 
Clarke,  who  built  the  Hammersmith  Suspension 
Bridge,  which  also  was  erected  fox  some  8001.  or 
3002.  less  than  the  estimated  cost. 

We  invite  the  attention  of  Mr.  Barstow,  and  of 
Americans  in  general,  to  the  letters  in  our  present 
Number  of  Mr.  Thorold  and  Fauqui,  respecting 
the  "  Fastest  Vessel  in  the  World." 

R.  M.  M.  has  been  misinformed.  When  en- 
gravings are  necessary  for  the  illustration  of  arti- 
cles of  "public  interest,"  it  is  not  our  practice 
(whatever  may  be  the  practice  or  others)  to  charge 
the  authors  with  the  expense  of  them.  We  are  at 
all  times  very  willing  to  be  at  such  expense;  and 
the  more  extensively,  this  is  known,  shall  he  the 
better  pleased. 
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W.'s  valuable  paper  on  Indigo,  in  our  next. 

Communication!  received  from  Mr.  Milbonrne— • 
T.  C  — Mr.  Davy — A  Subscriber  and  Admirer — 

P.  A.  M.— T — —S  H <l—  Along'tioreman-  Steam 

Serpent— Major  Longbow  — A  Young  Apprentice 
(who  will  find  at  the  next  P.  O.  a  letter  addressed 
to  Mm). 


LIST  OF  NEW  PATENTS,  GRANTED  BE- 
TWEEN  THE  22d  OP  JUNE,  AND  22d  OP 
JULY,  1835. 

Henry  Bernard  Cnaussenot,  of  Leicester-square, 
civil  engineer,  for  an  improved  construction  of  the 
Tamp*  or  apparatus  U9pd  for  burnimr  gas  for  pro- 
during  a  better  combustion  of  the  gas.  July  28; 
six  months  to  specify. 

Spole  Rosenborgh  Anderson,  of  Cornhill,  Esq., 
for  Improvements  In  hand  and  power  looms.  July 
98  ;  six  months  to  specify. 

Rnhsrt  nnd  Alfred  Charlton,  of  Manchester,  ca- 
lendeieif*  and  finishers,  for  certain  improvements 
in  the  machinery  used  for  stiffening  and  finishing 
woven  or  manufactured  goods.  July  28;  six  months 
go  specify. 

William  Crofts,  of  New  Radfor',  county  of 
Nottingham,  machine-maker,  for  certain  improve- 
ments in  certain  machinery  lor  making  figured  or 
ornamented  bobbin  net,  or  which  is  commonly  called 
ornamented  bobbin -n<-t  lace,  and  which  improve- 
ments are  in  part  in  extension  of  part  of  the  im- 
provements for  which  Letter*  Patent  were  granted 
to  him  on  the  23rd  day  of  December,  1834.  July 
30;  six  months  to  specify. 

William  Mason,  of  Brecknock-ferrace,  Canvlen" 
town,  county  <-f  Middlesex,  engineer,  for  improve- 
ments in  the  manufacture  of  fire  arms  and  artillery. 
August  6;  six  months  to. specify. 

.  William  Mason,  of  Brecknock-terrace,  Camden- 
town,  county  of  Middlesex,  engineer,  for  improve- 
ments in  the  manufacture  of  steam-engine  cylinders, 
pistons,  bearings,  pumps,  and  cocks.  August  6  ; 
six  months  to  specify. 

Samuel  Faulkner,  of  Manchester,  cotton-spinner, 
for  an  improvement  in  the  construction  of  a  ma- 
chine for  carding  cotton  and  other  fibrous  substances. 
August  6 ;  two  months  to  specify. 

John  Cooper  Dnuglas,  of  Great  Or mond- street, 
county  of  Middle-ex,  esq.,  for  certain  improve- 
ments in  ventilating  subterraneous  and  other  places, 
and  in  constructing  an  apparatus  or  apparatuses  #h 
which  combustion  is  carried  on,  and  also  in  apply- 
ing certain  fluids  to  various  useful  purposes,  aiid 
in  constructing  an  apparatus  or  vessel  for  the  ap- 
propriation of  such  fluids.  August  10  ;  six  months 
to  specify. 

Edward  Jones,  of  Birmingham,  buiblcr  and 
brickmaker,  for  certain  improvements  In  machinery 
for  moulding  bricks,  ti  en,  and  other  articles  made 
01'  brick  earth.    August  10;  six  months  to  specify. 

Samuel  Wilson  Nicholl,  of  Elbam,  near  Canter- 
bury, gent  eman,  far  certain  improvements  in  ren. 
dcrinjr  condensing  strain-engines  portable  and 
applicable  a«  a  means  of  general  transport,  on  rail 
Mid  other  toads.    August  10 ;  six  months  to  specify. 

Luke  Heberf,  of  Paternoster-row,  London,  civil 
engineer,  for  certain  improvements  in  flour  mill'. 
August  10  ;  six  months  to  specify. 

William  Evatt  Wright,  or  Rejrent-ftreet,  West- 
minster, gentleman,  for  an  improved  box  for  hold- 
ing coals.    August  12;  six  months  to  spec  fy. 

.  John  Day,  of  York-terrace.  Peckham,  gentleman, 
for  an  improved  whi'el  for  carriages  of  different 
descriptions.    August  14;  six  months  to  specify. 


LIST  OF. HAW    PAT1KTS   FOR   AUGUST. 


Richard  Sbeppard,  of  Newport  Pagnelf,  car- 
penter and  builder,  for  improvements  In  ti  es  for 
covering  of  roofs.  August  17 ;  two  months  to-spe. 
cify. 

Thomas  Rock  Shute,  of  Watford,  silk  throwster, 
lor  improvement?  in  spinning  and  doubling  oigsvn- 
sine  silk.    August  17 ;  six  months  to  specify. 

Frederick  Bowman,  of  Great  Alie-street,  county 
of  Middlesex,  sugar-refiner,  for  an  Improvement 
In  the  process  of  renewing  the  virtues  of  animal 
charcoal  when  exhausted  or  impai  ed,  being  a 
communication  fiom  a  foreigner  residing  abroad. 
August  17  ;  six  months  to  specify. 

Henry  Phillips,  of  Exeter,  cbemi«t,  for  certain 
improvements  i  >  purify  ng  gas  for  the  purpose  of 
illumination.    August  17;  six  months  to  specify. 

William  Banks,  of  Spring-bill  Terrace,  near 
Birmingham,  manufacturer,  for  a  certain  improve- 
ment In  machinery  pens  ami  presses  («r  ruling  and 
pressing  paper.    August  17 ;  two  months  to  specify. 

Henry  Pinkus,  late  of  Pennsylvania,  in  the 
United  Slates  of  America,  but  now  of  76,  Oxford- 
street,  Middlesex,  g- ntleman,  f  r  improvements  in 
inland  transit ;  which  improvements  are  applicable 
to,  andm  v  be  combined  with,  an  improved  method 
of,  or  combination  of  method  and  apparatus  for 
communicating  an  I  transmitting,  or  extending  mo- 
tive powei  by  means  whereof  can  iages  or  waggons 
may  be  propelled  on  railways  or  roads,  and  vessels 
may  be  propelled  on  canals,  for  which  improved 
methods,  &c,  Letters  Patent  were,  granted  to  the 
said  Henry  Pinkus,  dated  the  1st  day  of  March, 
1834.    August  17;  six  months  to  specify. 

Elijah  Galloway,  of  Wellington-terrace,  Water- 
Ido-rmid,  co'jpty  of  Surrey, .for jceriain  improvements 
in  paddle-wheels  for"  propelling  vessels.  August  18, 
8ix  months  to  specily.  ~ 

William  Johnson,  of  the  Horsley  Iron-Works, 
county  of  Stafford,  gentleman,  for  a  certain  im- 
provement or  c-crtain  improvements  in  the  construe 
t!on  of  boots  and  shoes.  August  22  ;  six  mouths  to 
specify. 

William  Lucy,  of  Birmingham,  miller,  for  certain 
imjir- vemeuts  in  ateam-engines.  August  24;  aix 
months  to  specify. 

Theodor  Schwartz,  technologist,  formerly  of 
Stockholm,  but  now  of  Bradford-street,  Birming- 
ham, for  a  practical  application  or  practical  a(pH- 
caiions  of  known  principles  to  produce  mechanical 
power.    August  24;  six  months  to  specify. 

Charles  Appleby,  of  Sheffield,  merchant,  for  cer- 
tain improvements  in  m  mufacturing  files.  August 
25  ;  six  months  to  specify. 

John  Lane  Higgins,  of  Oxford-street,  Middle«ex, 
Esq.,  for  cerUin  improvement*  in  the  construction 
of  and  in  working  vessels  ft  r  navigation.  August 
26;  six  months  to  specify. 

0&  Patents  taken' out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised;  Ca- 
veats entered ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants,, 
on  the  shortest  notice. 

LONDON:  Published  by  J.  CUNNINGHAM,  at 
■  the  Mechanics'  Magazine  Office.  No.  *>,  Peterbo- 
rough* court,  between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rica, 
12,  Red  Lion-square.  Sold  by  G.  G.  Benxis, 
65,  Rue  Nenve,  Saint  Augnstin,  Paris.. 
CUNNINGHAM  and  SALMON,  Printers, 
Fleet-street. 
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olmsted's   stove    for    burning    an- 
thracite (welch  coal) 

The  first  figure  on  ljie  preceding  page 
represents  a  section  of  a  stove  /or  burning 
anthracite  or  Welch  coal,  which  has  been 
patented  by  Denison  Olmsted,  of  New- 
naveo,  Connecticut,  and  is  thus  described 
in  the  inventor's  specification,  published 
in  the  Franklin  Journal  for  June  last : — 

"  For  generating  the  heat,  I  employ  an 
anthracite  coal  stove,  of  ordinary  construc- 
tion, so  far  as  relates  to  the  chamber  of  com- 
bustion; but  I  prefer  one  made  of  sheet  or 
cast  iron  (I  at  present  use  sheet-iron),  lined 
with  fire-brick,  or  lute.  For  distributing  the 
heat,  I  use,  instead  of  the  bpen  iron  pipe 
generally  employed  for  that  purpose,  a  pecu- 
liar kind  of  apparatus,  which  1  call  a  radia- 
tor, constructed  as  follows: — 

"  A  radiator  consists  of  two  concentric 
cylinders  of  iron,  either  sheet  or  cast  iron, 
between  whi£h  and  around  the  inner  cylinder 
the  heated  current  proceeding  from  the  stove 
circulates.  Calling  the  outer  cylinder  A, 
and  the  inner  cylinder  B,  their  connexion  or 
arrangement  may  be  tfrus  described : — A,  be- 
ing a  cylinder  of  any  required  dimensions  (as, 
for  example,  24  by  0  inches),  and  B  a  similar 
cylinder,  but  of  smaller  dimensions  (as,  for 
example,  21  by  5  inches),  the  two  are  placed 
upright;  the  top  of  B  is  brought  to  a  level, 
or  in  the  same  plane,  with  the  top  of  A  (al- 
though it  is  not  essential  that  they  should  be 
in  the  same  level  at  top,  but  this  is  the  com- 
mon construction),. being  situated  within  it, 
and  concentric  with  it,  and  reaching  to  with- 
in a  few  inches  of  the  bottom  of  A.  The 
inner  cylinder  B  is  closed  at  bottom,  but 
open  at  top.  The  circular  ring,  or  space,  be- 
tween the  two  cylinders  at  top  is  closed,  and 
a  partition  is  inserted  up  and  down  on  oppo- 
site sides  of  the  inner  cylinder,  and  the  whole 
length  of  it,  dividing  the  space  between  the 
two  cylinders  into  two  parts,  so  that  the 
heated  current,  before  mentioned,  may  de- 
scend on  one  side,  and  ascend  on  the  other. 

"  In  order  to  distribute  the  heat  from  the 
inner  cylinder,  an  air-pipe  is  inserted  in,  or 
near,  the  bottom,  which  penetrates  both 
cylinders,  and,  being  open  at  both  ends,  per- 
mits the  internal  air  of  the  apartment  to  flow 
into  B,  as  the  air  within  B  becomes  rarefied 
by  heat.  Instead  of  the  air  of  the  apart- 
ment, fresh  air  from  another  apartment,  or 
from  out  of  doors,  may  be  introduced  through 
the  air-pipe,  or  the  circulation  of  air  through 
this  pipe  may  be  increased  by  elongating  B 
upwards,  by  means  of  a  pipe  attached  to  it. 
A  smoke  pipe  proceeds  from  the  outer  cylin- 
der A,  near  the  top,  which  communicates 
either  directly  or  indirectly  with  the  chimney. 
"  The  radiator   thus    constructed  being 


connected  with  the  stove  before  described,  by 
a  short  pipe  (the  stove  and  the  radiator 
usually  stand  side  by  side),  the  heated  cur- 
rent, when  the  stove  is  in  action,  passes 
through  this  pipe  into  the  radiator,  descends 
between  the  two  cylinders,  flows  into  the 
inner  cylinder  B,  ascends  on  the  other  side, 
and  passes  out  at  the  smoke-pipe,  near  the 
top  of  the  radiator. 

u  In  order  to  remove  such  ashes  as  may  be 
deposited  from  the  heated  current  on  the  bot- 
tom of  the  outer  cylinder  A,  a  small  opening, 
closed  by  a  door,  or  plate,  is  made  in  or  near 
the  bottom  of  A. 

"  The  stove  above  described  is  susceptible 
of  various  forms.  The  following  are  given  as 
examples,  viz. 

"  1.  We  may  employ  a  single  radiator- 
In  this  ease,  we  may  either  have  smoke-pipes 
attached  to  both  the  stove  and  the  radiator, 
each  being  furnished  with  a  damper  to  regu- 
late, or  to  exclude,  the  draft ;  or  we  may  have 
but  one  smoke- pipe,  namely,  that  communi- 
cating between  the  radiator  and  the  chimney. 

"  2.  We  may  employ  two  radiators,  one  on 
each  side  of  the  stove.  From  each  radiator, 
and  from  the  stove,  pipes  enter  the  flue  of  the 
chimney,  either  directly  or  indirectly,  each 
pipe  being  furnished  with  a  damper.  A  con- 
venient arrangement  is  to  place  the  whole 
apparatus,  namely,  tbe  store  and  radiator,  or 
radiators,  parallel  to  the  breast  of  the  chim- 
ney, on  tbe  hearth,  for  example;  and  the 
fire-place  being  closed,  to  let  the  three  pipes 
enter  by  apertures,  left  so  as  to  form  an  open- 
ing into  the  flue  of  the  chimney. 

"  3.  Where  the  communication  with  the 
flue  of  the  chimney  is  made  by  means  of  a 
long  smoke-pipe,  the  smoke-pipes  from  the 
radiators  may  be  made  to  enter  this  pipe  be- 
hind the  damper,  instead  of  entering  direetly 
into  the  fine  of  the  chimney. 

"  What  I  claim  as  new  in  the  stove  just 
described,  is  the  use  of  a  drum  or  drums  of 
peculiar  construction,  so  combined  with  the 
part  of  the  stove  which  generates  the  heat  as 
to  afford  a  new  and  very  advantageous  mode 
of  distributing  the  heat. 

"  I  do  not  claim  any  thing  new  in  the 
structure  of  the  stove,  that  is  to  say,  the  part 
that  generates  the  heat,  otherwise  called  the 
chamber  of  combustion  ;  nor  do  I  claim  the 
use  of  concentric  cylinders  for  distributing 
heat,  as  a  new  invention  ;  but  this  peculiar 
structure  of  the  drum,  and  its  immediate 
connexion  with  the  stove,  as  a  substitute  for 
the  open  pipe  or  pipes  usually  employed  to, 
distribute  the  heat  generated  in  stoves  for 
burning  anthracite  coal,  I  claim  as  a  new 
and  useful  invention,  being  peculiarly  econo- 
mical, convenient,  and  efficacious. 

"  Description  of  the  Engraving. 

"  A*  the  outer  cylinder  of  tbe  radiator. 
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M  £,  the  inner  cylinder. 

u  C,  an  opening  by  which  air  may  enter 
the  inner  cylinder. 

a  D,  space  between  the  two  cylinders,  ver- 
tical partitions  in  which  compel  the  draft  to 
descend  on  the  side  next  the  stove,  and  to  as- 
cend on  the  opposite  side,  to  pass  off  by  the 
smoke-pipe  E. 

**  F,  stove  of  the  ordinary  construction." 

suite's  improved  process  of  gene- 
rating HEAT  FOR  FORGING  MALLEA- 
BLE IRON  AND  GENERATING  STEAM  TO 
PROPEL   MACHINERY. 

'the  second  figure  on  our  front  page  re- 
presents an  apparatus  for  generating  heat 
and  steam,  which  has  been  lately  patented 
by  a  Mr.  Clute,  of  Shenectady.  We  ex- 
tract the  following  description  oi  it  by  the 
inventor  from  the  American  Railroad 
Journal: — 

"  Where  others  than  a  cylinder  boiler,  or 
where  more  than  one  boiler  is  designed  to  be 
ttsed,  a  given  number  of  furnaces,  of  the  de- 
scription hereinafter  set  forth,  are  to  be 
erected,  under  the  same  arrangement  and  in 
the  most  convenient  form,  to  receive  as  many 
points  of  the  boiler  or  boilers  as,  according  to 
the  principles  hereinafter  laid  down,  may  be 
deemed  most  expedient.  The  cylinder  boiler, 
however,  I  deem  best  adapted  to  the  contem- 
plated purposes  of  my  invention. 

"  Where  the  cylinder  boiler  is  used,  the 
number  and  size  of  the  furnaces  will  vary  ac- 
cording to  the  size  of  the  boiler,  and  the 
Quantity  of  steam  required  to  be  raised.  The 
furnaces  are  to  be  built  in  a  straight  line,  of 
uniform  width  and  height,  equidistant  and 
continuous,  the  boiler  to  be  laid  horizontally 
or  lengthways  on  the  top  of  the  furnaces. 
There  is  an  aperture  at  either  end  of  each 
furnace,  through  which  the  coal  is  shoved  on 
the  grate*  and  the  fires  fed  as  occasion  re- 
quires. Under  each  grate  there  is  a  box, 
which  I  shall  designate  by  the  name  of  re- 
ceiver, because  it  receives  the  blasts  from  the 
blow-pipe  and  the  ashes  falling  through  the 
grate.  The  receiver  may  be  taken  out  and 
cleaned  when  necessary.  Each  receiver  has 
at  one  of  Its  sides  an  aperture  for  receiving  a 
branch  of  the  blow.  pipe.  There  are,  of 
coerse,  as  many  branches  to  the  main  blow- 
pipe as  there  are  furnaces;  and  the  blow- 
pipe is  connected  with  the  bellows,  which  is 
worked  by  the  steam  which  the  heat  of  the 
furnaces  generate.  The  branch  Mow -pipe 
enters  the  receiver  about  its  centre,  at  a  point 
equidistant  from  the  grate  and  the  bottom  of 
the  receiver,  thus  causing  the  wind  in  the  re- 
ceiver to  circulate  equally.  There  is  an  aper- 
ture near  the  top  of  the  furnace,  in  the  front, 
through  which  to  protrude  the  iron  to  he 


"  This  aperture  may  be  closed  by  a  valve 
when  not  used. 

"  Suppose  a  cylinder  boiler,  20  feet  long 
and  2J  feet  in  diameter;  then  there  ought  to 
be  about  seven  furnaces,  and  the  proportions 
of  the  diflferent  parts  of  the  fnmaces,  Ice., 
ought  to  be  as  nearly  as  may  be  as  fotlowst**- 
Distanee  between  the  grate  and  the  boiler, 
12  inches;  length  of  grate,  18  inches ;  width 
o£  grate,  8  inches;  width  of  the  furnace  to* 
correspond  with  the  size  of  the  grate;  the 
aperture  at  either  end  to  admit  the  coal,  to 
he  8  inches  and  6  inches  in  height ;  the  re- 
ceiver, 8  inches  in  width  and  6  inches  in 
height;  aperture  for  receiving  the  blow- 
pipe, 1J  inch  in  diameter;  aperture  through 
whiej^  to  heat  the  iron  intended  to  be  worked, 
6  inches  in  width  and  3  inches  in  height; 
distance  between  each  grate,  |ths  of  an  Uca ; 
diameter  of  blow-pipe,  4  inches,  and  dimi- 
nished to  1|  inch  at  the  entrance  into  the 
receiver. 

"  The  strength  of  the  blast  required  is 
equal  to  that  of  a  blacksmith's  fire.  The 
degree  of  heat  may  be  regulated  by  valves 
placed  in  the  blow-pipe." 

The  inventor  thus  sums  up  the  advan- 
tages which  he  anticipates  from  his  appa- 
ratus : — 

"  1st.  The  using  a  number  of  furnaces  to 
raise  steam ;  2d,  the  process  of  heating  the 
boiler  uniformly  at  many  points,  thus  differ- 
ing from  the  universal  practice  which  now 
obtains  of  heating  the  boiler  at  one  particular 
point;  3d,  the  employing  the  same  steam 
raised  by  the  furnaces  in  driving  the  bellows 
connected  with  the  furnaces;  4th,  the  appli- 
eation  of  the  blow-pipe  to  ignite  anthracite 
coal  for  raising  steam;  5th,  the  using  the 
same  fire  for  the  double  purpose  of  raising 
steam  and  heating  and  working  malleable 
iron. 

"  I  consider  these  two  last  particulars  the 
most  important,  and  as  in  an  especial  man*- 
ner  distinguishing  my  invention  from  every 
other.  This  apparatus  possesses  a  highly 
important  advantage,  in  that  it  may  be  used 
for  manifold  purposes — for  the  manufacture 
of  malleable  iron  into  the  different  articles 
usually  made  by  blacksmiths,  and  edge-tools, 
nails,  &c;  and  the  steam-power  may  be  ap- 
plied to  grinding  and  polishing  the  iron 
When  manufactured,  to  propelling  hoats, 
driving  a  trip-hammer  and  mills  of  every  de- 
scription, and  the  other  purposes  forwhieh 
•team*  power  is  generally  employed/' 

Description  of  the  Engraving, 
da  are  the   apertures  for  iron;   bb,  the 
grates;  ec,  receivers;  tfrf,  branches  of  main 
blow-pipe;  e,  the  main-pipe;  gg,  cylinder 
letter  i  hh>  apertures  for  coal. 
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EXPERIMENTS  ON   INDIGO. 

Sir, — I  have  lately  been  engaged  in  a 
set  of  experiments  on  indigo;  and  as 
that  substance  is  now  so  universally 
known  as  a  permanent  and  beautiful  blue 
dye,  it  may  not  be  altogether  uninterest- 
ing to  your  readers  to  give  a  sketch  of 
its  chemical  characters,  which  are  very 
striking  and  rather  complicated.  « 

Indigo  of  commerce  is  by  no  means  a 
pure  colouring  principle.  It  contains  a 
variety  of  foreign  matter,  part  of  which  it 
may  nave  derived  from  the  plant  from 
which  it  was  extracted,  and  part  may 
have  been  added  to  it  through  careless- 
ness in  its  preparation ;  of  100  parts, 
a  good  specimen  will  not  afford  more 
than  50  of  real  blue. 

It  is  a  matter  of  considerable  import- 
ance to  devise  some  simple,  and,  at  the 
same  time,  economical  plan  of  analysing 
this  drug,  not  only  for  the  purpose  of 
ascertaining  the  exact  quantity  of  colour- 
ing matter  a  given  specimen  contains, 
but  also  what  is  the  nature  of  its  impuri- 
ties, which  1  have  found  to  vary  consi- 
derably in  different  sorts.  In  order  to 
find  the  value  of  a  sample  with  respect  to 
its  proportion  of  blue,  Mr.  Dalton  pro- 
poses to  dissolve  one  grain  in  sulphuric 
acid,  transfer  the  solution  into  a  tall  cy- 
lindrical glass  jar  containing  water,  and 
then  to  destroy  the  colour  by  chloride  of 
calcium,  the  value  of  the  indigo  being  in 
proportion  to  the  quantity  of  the  chloride 
necessary  to  destroy  its  colour.  I  con- 
sider this  to  be,  at  best,  a  troublesome 
method,  and  not  entirely  to  be  depended 
upon,  f  made  several  experiments  on 
two  samples,  one  an  excellent  East  India, 
and  the  other  a  very  inferior  Guatamala ; 
but  the  quantities  of  chloride  of  calcium 
required  to  destroy  the  colours  were  so 
nearly  the  same,  that  the  superiority  of 
the  East  India  was  not  manifested. 

Chevreul  gives  us  a  very  good  method 
of  analysing  indigo  in  the  rough  manner. 
He  directs  that  it  be  first  digested  with 
water,  which  will  take  up  12  or  14  per 
cent.,  but  the  quantity  varies  much  in 
different  samples.  The  water  acquires 
sometimes  a  yellow,  but  usually,  espe- 
cially with  Guatamala's,  a  dark  brown 
colour;  this  solution  by  exposure  to  the 
air  precipitates  flocks,  having  a  green 
colour,  which  appear  to  be  partly  com- 
posed of  indigo,  becoming  blue  when 
left  in  the  air;  the  greater  part  con- 
tinues green,  is  soluble  in  alcohol  and 


solution  of  potash,  but  does  not  ever  turn 
blue.  I  have  found  that  this-  green  mat- 
ter, which  is  very  slowly  thrown  down 
by  the  action  of  the  air,  is  immediately 
and  plentifully  precipitated  by  dropping 
muriatic  acid  into  a  concentrated  liquor; 
.  and  in  the  specimens  on  which  my  ex- 
periments were  made,  the  precipitate  from 
the  Guatamala  was  much  more  abundant 
than  that  from  the  East  India ;  the  liquor 
from  the  former  was  much  darker  than 
that  from  the  latter,  and  it  was  remarked 
that  the  Guatamala  was  very  inferior  as  a 
dye  to  the  East  India,  yet  the  quantity  of 
real  indigo  in  each  did  not  appear  to  vary 
much.  I  conclude,  therefore,  that  the 
difference  in  quality  was  owing  to  a  more 
than  usual  quantity  of  gluten  and  brown 
matter,  and  that  these  substances  are 
more  injurious  than  is  generally  sup- 
posed, tending  to  destroy  the  peculiar 
brilliancy  of  the  indigo. 

After  water  has  extracted  all  that  is 
soluble  in  that  menstruum,  Chevreul 
directs  that  the  residue  be  treated  with 
alcohol  in  successive  portions,  by  which 
a  further  quantity  of  green  matter  is 
taken  up,  but  so  mixed  with  another  red 
substance  that  it  assumes  a  dark,  ruby 
colour.  Chevreul  states,  that  30  grains 
out  of  100  are  taken  up  by  alcohol, 
which  is  rather  more  than  I  found. 
Lastly,  muriatic  acid  takes  up  a  further 
portion  of  red  matter,  together  with  alu- 
mina, lime,  and  oxide  of  iron  ;  and  pure 
indigo,  amounting  to  45  or  60  per  cent., 
remains,  usually  mixed  with  a  small 
quantity  of  silex. 

When  indigo  is  exposed  to  a  tempera- 
ture about  equivalent  to  that  of  melting* 
lead,  it  rises  in  the  form  of  a  beautiful 
purple  smoke.  This  was  known  long  be- 
fore any  attempt  was  made  to  obtain  it  in 
a  crystalline  form  by  sublimation.  If, 
however,  a  proper  apparatus  is  employed, 
and  precautions  adopted,  it  may  be  thus 
produced,  and  then  assumes  a  very  beau- 
tiful appearance.  The  best  indigo  for 
the  purpose  is  that  precipitated  by  agi- 
tating in  contact  with  air  the  yellow  solu- 
tion of  deoxidised  indigo,  which  forms 
the  dyer's  blue  vat;  but  where  that  can- 
not readily  be  obtained,  common  indigo 
may  be  used.  In  the  latter  case,  30  or 
40  grains  in  coarse  powder  must  be 
placed  in  a  shallow  metallic  saucer,  and 
a  spirit-lamp  applied  to  the  bottom  till 
the  surface  becomes  covered  with  a  cop- 
per-coloured, mossy-looking  substance, 
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taking  care  to  remove  the  source  of  heat  much  reliance  on  my  own  discordant  re- 
the  moment  purple  vapours  appear.  When  suits.  Organic  analysis  is  a  very  delicate 
the  saucer  is  cool  the  crystals  .must  be  operation,  and  requires  much  experience 
brushed  off  with  a  feather,  and  placed  in  and  a  peculiar  apparatus,  neither  of 
another  similar  saucer  furnished  with  a  which  have  I  the  advantage  of. 
cover,  so  applied  that  the  internal  sur-  In  the  year  1827,  Berzelius  published 
faces  may  not  be  more  than  half  an  inch  an  excellent  memoir  on  indigo.  He 
aparr.  A  second  application  of  heat  will  found  in  it  four  peculiar  substances, 
cause  the  pure  crystals  to  rise  and  plant  which  constitute  its  chief  ingredients,  viz. 
.  themselves  on  the  upper  vessel,  the  im-  1st,  a  substance  closely  resembling  glu- 
pure  substance  remaining  behind  of  a  ten;  2d,  a  brown  matter;  3d,  a  red  mat- 
coaly  appearance.  tor  (the  resin  of  Bergman  and  Chevreul); 
'.  The  crystals  thus  produced  bear  a  very  and  4th,  the  proper  colouring  principle, 
small  proportion  to  the  quantity  of  in-  From  a  sample  of  good  East  India  in- 
digo employed.  As  an  average  of  four  digo  I  extracted  the  gluten  by  first  boil- 
experiments  from  10  grains  of  impure  ing  it  with  diluted  sulphuric  acid,  then 
indigo,  1  obtained  by  sublimation  half  a  filtering  and  neutralising  the  acid  by  car- 
grain  of  crystals,  and  the  residue  weighed  bonate  of  lime,  after  which  it  was  evapo- 
6§  grains,  showing  3  grains  of  volatile  rated  to  dryness  and  alcohol  boiled  on  the 
matter  to  have  escaped.  The  crystals  residue;  this  extracted  a  substance  re- 
▼olatised  leave  no  residue.  When  they  sembling  gluten,  and  particularly  cha- 
are  viewed  through  a  microscope,  they  racterised  by  its  smell,  which  was  very 
appear  as  long,  flat,  acicular  crystals,  ap-  similar  to  broth.  Gluten  is  itself  a  sub- 
pearingred  by  reflected, and  blue  by  trans-  stance  possessing  properties  in  common 
mitted  light ;  they  are  not,  however,  al-  with  both  the  animal  and  vegetable  king- 
ways  so,  sometimes,  particularly  at  the  doms,  hence  it  has  been  called  a  vegeto- 
commencement  of  their  formation,  as-  animal  substance. 

suming  the  form  of  very  thin  plates,  ap-  The  brown  matter  I  separated  from  the 

pearing  almost  opaque;    indeed,    when  residue  left  by  the  acid  by  gently  heating 

lying  in  a  mass  they  always  have  a  brown  it  with  a  weak  solution  of  potash,  and 

colour.  from  the  residue  again  alcohol  extracted 

Sublimed  indigo  may  be  analysed  by  the  red  matter.     The  alcoholic  solution 
heating  it   with    peroxide  of  copper  in  being  evaporated  to  dryness,  left  a  ruby- 
green  glass  tubes.     Mr.  Crum  gives  its  coloured  powder,  which  was  dissolved  by 
ultimate  constituents  thus : —  nitric  acid,  forming  a  fine  Port-wine  co- 
Carbon 73-22  loured  liquor,  which  colour  it  did  not  long 

^">ui ii*26  retain,  hut  soon,  in  consequence  of  de- 

Hyd?ogVn\\7.'..\'.\'  ^S  composition,  turned  yellow. 

,  After  these  operations  have  been  per- 

100'  formed  on  it  the  indigo  is  not  left  in  a 

These  numbers  correspond  very  nearly  to,  state  of  purity ;  it  contains,  besides  inso- 

l  atom  of  aeote 1*75  or  io.77  luble  impurities,  a  portion  of  the  green, 

2 atoms  of  oxygen 200 or  12-31  red,  and  brown  matter,  but  by  acting  on 

16  l™  V,  SISrr.-.V.:  iSS  Vr  rS'S  U  by  the  protosulphate  of  iron  and  lime, 

and  pouring  the  yellow  solution  of  de- 

16-25     loo..  oxidised  indigo  thereby    obtained    into 

I  am,  however,  disposed  to  consider  the  diluted  muriatic  acid,  a  copious  blue  mat- 
quantity  of  carbon  to  be  greater,  and  the  ter  falls  down,  which,  after  washing,  may 
quantity  of  oxygen  to  be  smaller.  1  have  be  regarded  as  tolerably  pure, 
repeatedly  analysed  both  sublimed  and  By  acting  on  indigo  by  means  of  proto- 
precipitated  indigo  over  peroxide  of  copper  sulphate  of  iron  and  lime,  Liebeg  pro- 
and  protochloride  of  mercury  (calomel),  duced  a  substance  which  he  considered 
and  have  obtained  84  as  the  mean  pro-  to  be  pure  deoxidised  indigo.  The  pro- 
portion of  carbon  in  100  parts;  and  it  portions  I  used  in  repeating  his  experi- 
was  only  when  calomel  was  employed  ment  were,  1,000  grains  of  the  drug, 
that  I  obtained  satisfactory  proof  of  the  1,500  of  copperas,  and  1,600  of  lime; 
presence  of  hydrogen.  But  since  Mr.  these  were  put  into  a  stone  jar,  and  3 
Crum's  analysis  is  generally  considered  quarts  of  water  poured  on  them ;  the 
pretty  correct,  I  do  not  at  present  place  whole  was  then  heated  to  130°  Fahr.,  and 
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so  kept  for  It  hours,  guarded  as  much  at 
possible  from  atmospheric  air ;  the  clear 
yellow  solution  was  then  drawn  off  by  a 
syphon,  previously  filled  with  hydrogen 
gas  and  mixed  with  diluted  muriatic 
acid,  holding  in  solution  a  Httle  sulphate 
of  ammonia;  a  thick,  white  precipitate 
fell  down,  which  was  washed  with  water 
that  had  been  boiled,  and  dried  at  the 
temperature  of  213°;  when  quite  dry  it 
retailed  its  white  colour  even  when  ex- 
posed to  the  air,  but  when  moist  it  speedi- 
ly became  bine.  To  this  substance  Lie- 
beg  gave  the  name  of  indigogen,  and  he 
ascertained  that  in  passing  into  the  blue 
indigo  it  absorbs  11*5  per  cent,  of  oxygen. 
The  preparation  of  this  substance,  owing 
to  its  powerful  affinity  for  oxygen,  is  ex- 
tremely difficult,  and  it  was  only  after  re- 
peated trials  that  I  succeeded  in  producing 
it.  1 1  is  absolutely  necessary  that  all  the 
Vessels  employed  should  be  previously 
filled  with  either  nitrogen  or  hydrogen, 
and  the  water  employed  be  deprived  of 
air  by  long  boiling. 

The  action  of  some  of  the  acids  on 
indigo  is  extremely  interesting.  With 
tike  nitric  acid  it  forms  two  distinct  sub- 
stances* according  to  the  strength  of  the 
acid  and  the  manner  in  which  it  is  ap- 
plied* When  1  part  of  indigo  is  mixed 
with  8  or  $  parts  of  moderately  strong 
nitric  acid,  and  boiled  as  long  as  nitrons 
fumes  are  evolved,  earbazotie  aeid  is 
formed.  When  the  indigo  is  added  to 
diluted  nitric  aeid  kept  boiling,  as  long 
as  effervescence  continues,  hot  water  be- 
ing occasionally  added  to  supply  the  low 
by  evaporation,  indigotie  add  n  formed. 

The  particulars  of  the  preparation  of 
each  are  a*  follows  :— 

To  form  earbazotie  acid,  X  boiled  some 
small  fragments  of  the  best  East  India 
indigo  in  ten  times  their  weight  of  nitric 
aeid  ;  the  mass  frothed  and  swelled,  giv-» 
fog  out  a  large  quantity  of  nitrons  gas, 
mixed  with  carbonic  and  prussic  acids. 
It  is  recommended  by  some  chemists  to 
add  successive  portions  of  nitric  acid 
whilst  boiling;  but  there  is  nothing,  I 
believe,  gained  by  this.  1  have  tried  re- 
peatedly both  plans.  The  solution  is 
bright  yellow,,  and  contains,  besides  ear- 
bazotie aeid,  artificial  tannin,  resinous 
matter  (which  forms  a  film  on  the  sur- 
face), and  indigotic  acid — on  cooling, 
earbazotie  acid  is  freely  deposited,  but 
net  in  a  pure  state,  mixed  probably  with 
a  considerable  quantity  of  indigotic  aeid ; 
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the  residual  limner,  by  evaporation  and 
adding  cold  water,  yields  an  additional 
quantity. 

The  crystals  were  dissolved  again  in 
hot  water,  which  was  divided  into  twa 
equal  portions,  one  of  whieh  was  neo* 
tralised  by  carbonate  of  potash,  and  the 
other  by  carbonate  of  ammonia ;  carba- 
zotates  of  potash  and  ammonia  warn 
formed,*  and  repeatedly  purified  by  crys- 
tallisation. The  fanner  salt  appeared  in 
the  form  of  long,  yellow, semttranspareni, 
and  very  brilliant  needles;  the  latter 
formed  yellow,  flattened  crystals.  Car* 
bezotate  of  potash  possesses  the  property 
of  detonating  when  heated  like  fulminat- 
ing silver;  carhazotate  of  ammonia  is 
fused  and  volatilised  without  decomposi* 
tion.  It  may  here  be  observed,  thai  the* 
sparing  solubility  of  carbazotate  of  potash 
renders  its  aeid  an  excellent  teat  for 
potash.  Carbazotk  acid  is  easily  sepa» 
rated  from  the  salts  by  the  addition  of 
sulphuric  acid;  its  crystals  are  in  the 
form  of  brilliant,  yellow  plates;  itisanv 
tremely  bitter,  and  said  to  be  poisoncm; 
it  may  be  fused  and  volatilised  withavt 
decomposition,  bat  when  exposed  to  a 
strong  heat  it  explodes,  leaving  a  residua) 
of  charcoal. 

By  Liebeg's  analysis  this  acid  contain 
no  hydrogen,  but,  as  its  name  impHee,  it 
is  a  compound  of  carbon,  nitrogen,  and 
oxygen,  in  the  proportions  of  1*  eaiba% 
3  nitrogen,  and  15»  oxygen.  Others  give 
different  proportions,  and  Dnjmas  found 
in  it  1*4  peT  cent,  of  hydrogen.  It  may 
be  formed  by  the  action  of  nitric  acid  on 
many  animal  and  vegetable  substances, 
as  silk,  aloes,  &c. 

To  form  indigotic  aeid,  indigo  sa 
coarse  powder  was  mixed  wUh  nitric 
acid,  diluted  with  an  equal  weight  of 
water;  carbonic  acid  and  nitrous  gas  were 
produced,  but  no  earbazotie  acid  ;  when 
effervescence  had  entirely  ceased,  it  was 
allowed  to  cool ;  a  thick,  white  precipi- 
tate fell  down,  which  was  boiled  writh 
oxide  of  lead,  and  filtered  in  order  to 
separate  the  resin ;  the  clear,  yellow  sofa* 
tion  was  decomposed  by  sulphuric  acid, 
and  filtered  at  a  boiling  temperature* 
Indigotic  acid  was  deposited  on  cooling 
in  minute,  yellowish  white  needles;  bj 
repeatedly  dissolving  and  re-crystallising, 
it  finally  assumed  the  form  of  a  tuft  of 
feathers.  To  purify  these,  Dr.  Turner 
recommends  digestion  with  carbonate  el 
baryta,  and  subsequent  decom position,  of 
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the  indicate  by  an  acid ;  it  is  thus  ob- 
tained in  acicular  crystals  of  snowy 
whiteness,  which  contract  much  on  cool- 
ing, and  then  have  a  silky  lustre. 

Jndigotic  acid  decomposes  carbonates, 
but  is  a  very  feeble  acid;  it  requires 
1,000  times  its  weight  of  cold  water  to 
dissolve  it,  but  is  soluble  almost  to  any 

c. 

Indigogen 2754 

Indigo  blue 275*4 

Ditto  in  100  parts 72  8 

Indigotic  acid 275*4 

Ditto  in  100  parts 4823 

I  have  yet  to  examine  the  phenomena 
attending  the  action  of  sulphuric  acid  on 
indigo,  which  are  very  singular  and 
somewhat  complicated;  but  I  think  it  bet- 
ter to  defer  my  remarks  to  another  month. 


extent  in  hot  water  or  alcohol.  When 
heated  in  a  tube,  it  fuses  or  sublimes  fy 
six-sided  plates. 

Dumas  considers  indigogen,  indigo 
blue,  and  indigotic  acid,  as  oxides  of  the 
sane  compound  radical,  and  gives  their 
constitution  thus : — 


H.  N. 

--15  +42-45- 
--15  +  42'45  - 
-- 4'04 +  10*8  - 
--15     +42-45- 


O.  Ritti: 

-32   =364  85 
-48   =380  8$ 
- 12-36 
•  240  =  572-85 


2-76+   7-3    +41-28 

In  the  mean  time  have  the  honour  to 
remain, 

Your  obedient  servant, 

B*tli,  August  21, 1830. 


FIRE-PROOF  BUILDING— ORIGIN   OF   FIRES,  AVD   SUPPLY   OF  WATER  AT   FJRBft* 


Sir, — I  observe  in  your  last  Number, 
that  your  talented  correspondent,  Mr.  C. 
Davy,  has  promised  to  resume  the  subject 
of  fire-proof  building,  a  subject  of  the  ut- 
most importance  to  all  classes  of  tbe  com- 
munity, and  one  that  will  most  probably 
receive  a  more  than  ordinary  share  of 
attention  at  this  time,  when  fires  have 
become  so  unusually  prevalent. 

Builders,  in  general,  have  hitherto 
manifested  a  most  surprising  indifference 
towards  this  matter ;  except  in  a  few  par- 
ticular instances  (mostly  public  buildings), 
little  has  been  done  to  arrest  the  progress 
of  fire,  beyond  the  imperfect  compulsory 
measures  enforced  by  legislative  enact- 
ment. 

In  Mr.  Davy's  last  letter  he  states  an 
opinion  at  which  I  am  greatly  surprised, 
"  that  the  majority  of  fires  are  not  acci- 
dental. "  This  is  an  extraordinary  mis- 
take ;  all  fires  originate  either  in  accident 
or  design;  the  accident  may  arise  from 
natural,  unforeseen,  and  unavoidable 
causes,  from  carelessness  or  from  igno- 
rance ;  sometimes  from  a  combination  of 
all  these  causes. 

All  persons  who  have  had  any  opportu- 
nity of  tracing  the  origin  of  metropolitan 
fires,  must  come  to  a  conclusion  the  re- 
verse of  that  held  by  Mr.  Davy.  I  would 
refer  Mr.  Davy  to  the  Reports  on  London 
fires  published  in  your  Magazine  for  the 
last  two  years,  wherein  the  causes — so  far 
as  the  most  diligent  examination  could 
ascertain — are  particularised ;  even  if  the 


whole  of  the  fires  whose  origin  could  not 
be  ascertained,  were  added  to  the  list  of 
wilful,  still  it  would  not  constitute  a  large 
majority. 

hi  the  paragraph  which  you  hav* 
copied  from  the  Times  of  the  21st  in* 
stant,  alluding  to  the  extraordinary 
increase  of  fires  during  the  last  few 
weeks,  Mr.  Braid  wood  is  said  to  be  of 
opinion,  "  that  the  cause  of  the  late  great 
increase  and  rapid  spread  of  fires  is  to  be 
found  in  the  extreme  dryness  of  the  sea- 
son." That  the  extreme  heat  and  drought 
of  the  present  season  has  greatly  in. 
fluenced  the  spread  of 'fires ',  there  can  be 
no  doubt;  bur,  that  the  weather  can 
have  had  any  share  in  increasing  the 
number  of  conflagrations,  is  absurd  in  the 
extreme,  and  1  think  the  writer  has  taken 
no  small  liberty  in  fathering  such  an 
opinion  upon  Mr.  Branfwood. 

Allusion  is  made  by  the  same  writer  to 
the  New  River  Company's  imperfect  sup- 
ply of  water  at  some  of  the  late  extensive 
fires.  The  New  River  Company  have 
certainly  been  practising  the  most  rigid 
economy  in  their  water  supply,  doling  out 
their  streams  in  the  most  sparing  manner, 
and  at  some  of  the  late  fires  the  suppfy 
was  certainly  very  indifferent.  There 
are,  however,  many  circumstances  which 
co-operate  to  render  an  ample  supply  of 
water  at  extensive  conflagrations  exceed- 
ingly precarious.  In  places  where  no 
mains  are  situated,  water  is  not  to  be  ob- 
tained until  the  attendance  of  the  turn- 
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cock  has  been  procured;  and  as  it  is 
every  body's  business  to  send  for  this 
functionary,  nobody  thinks  of  doing  so 
till  it  is  too  late  for  bim  to  be  really  use- 
ful. But  supposing,  as  it  does  sometimes 
happen,  that  the  turncock  is  on  the  spot 
on  the  breaking  out  of  a  fire,  the  water 
is  turned  on,  and  the  plugs  opened,  but 
much  of  the  water  runs  away  to  empty 
cisterns,  &c,  and  but  a  scanty  supply  of 
water  comes  through  the  plug  for  some 
little  time.  Again,  in  many  localities  the 
plugs  are  too  few  in  number,  and  too 
small  in  size,  to  meet  the  exigencies  of 
large  fires.  The  waterway  is  often  under 
twu  inches ;  and  there  are  many  plugs  on 
service-pipes  that  will  scarcely  keep  two 
engines  supplied. 

In  the  event  of  a  tolerable  supply  of 
water  being  obtained  at  the  beginning  of 
a  fire  from  one  or  two  plugs,  there  is 
every  chance  of  the  fire  being  stopped, 
and  the  supply  of  water  would  be  con- 
sidered ample;  but  should  the  fire  have 
attained  so  great  a  head  as  to  require  the 
united  efforts  of  eight  or  ten  engines  for 
its  suppression,  the  same  supply  of  water 
which  in  the  first  case  would  have  been 
considered  plentiful,  would  now  be  com- 
plained of,  and  pronounced  deficient. 
This  circumstance  may  be  illustrated  by 
allusion  to  the  fires  in  Cripplegate-build- 
ings,  and  in  Rupert-street,  Hay  market, 
which  occurred  at  the  same  time,  and 
were  both  in  the  New  River  Company's 
district.  In  the  first  case,  a  small  quan- 
tity of  water  skilfully  applied  stopped  the 
flames,  and  the  supply  was  said  to  be 
good.  In  the  second  instance,  a  much 
larger  supply  was  said  (and  truly)  to  be 
deficient 

To  render  the  supply  of  water  adequate 
to  the  requirements  of  extensive  confla- 
grations, would  require  an  alteration  in 
the  mode  of  supply.  The  plugs  should 
be  increased  both  in  number  and  size; 
or,  what  would  be  infinitely  better,  the 
plugs  should  be  entirely  dispensed  with, 
and  replaced  by  fire-cocks  with  a  water- 
way of  two  and  a  half,  or  three  inches,  on 
seven  inch  mains.  These,  in  conjunction 
with  some  means  of  readily  and  con- 
veniently collecting  the  water,  to  super- 
sede the  necessity  of  breaking  up  the 
paving-stones,  would  go  far  towards  pre- 
venting a  recurrence  of  scenes  like  those 
so  lately  witnessed. 

I  remain,  Sir,  yours  respectfully, 
Wm.  Baddeley. 

London,  Aaguit  S9, 1835. 
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Sir,— The  annexed  figures  represent 
an  improvement  in  the  valve  of  the  "  Im- 
proved Single-valved  Air-pump/'  p.  328, 
vol.  xxii.,  Mechanics'  Magazine. 

a  a  (fig.  1)  represents  the  pump  barrel; 
b9  a  solid  piston,  the  top  of  which,  c,  is 
made  to  go  close  to  the  cap  d,  and  the 
bottom,  e%  to  go  close  to  the  barrel  at/; 
d9  the  cap  through  which  the  piston  rod, 
g,  must  slide  air-tight  by  means  of  a 
stuffing-box  h;  i,  a  passage  to  the  re- 
ceiver, divided  into  two  branches,  so  that 
when  the  piston  touches  the  cap,  the 
lower  passage,  kt  may  be  close  below 
the  piston  I;  the  valve  made  of  a  slip  of 
gold-beaters'  skin  tied  over  the  hole  m. 


Fig.  2  represents  the  bottom  of  the 
barrel  »,  the  slip  of  gold-beaters'  skin 
tied  over  the  holes  for  a  valve.  When 
the  piston  goes  to  the  bottom  of  the  barrel, 
it  will  slightly  open  the  valve  that  all  the 
air  may  freely  escape. 

The  improvement  is  in  the  simplicity 
of  construction  of  the  valve  and  piston, 
without  losing  any  advantage  that  other 
pumps  may  have. 

I  am,  Sir, 
Yours  respectfully, 

R.  Haddrick. 
Gateshead*  Jane  8,  1835. 


SIMPLE   DRILL. 


Sir, — The  above  sketch  represents  a 
very  simple  aud  efficacious  drill,  the  in- 
vention of  a  workman,  I  am  informed, 
at  Mr.  Hague's  manufactory.  The  in- 
convenience attached  to  the  use  of  a 
large  drill,  when  holes  are  required  to 
be  made  in  a  confined  situation,  such  as 
flanges,  iron  railings,  &c. — it  being  in 
such  cases  impossible  to  accomplish  the 
requisite  rotary  motion — appears  to  have 
been  the  primary  cause  of  this  ingenious 
arrangement,  the  sketch  needs  but  lit- 
tle explanation.    Attached  to  the  handle 


of  the  drill  is  a  ratchet-wheel  and  strong 
spring;  the  revolution  of  the  drill  is 
performed  by  an  alternating  action  of 
the  handle. 

Numerous  are  the  arrangements  adopt- 
ed by  intelligent  workmen  for  economis- 
ing time  and  saving  labour,  and  it  is  to 
be  regretted,  that  many  of  these  con- 
trivances never  emerge  from  the  workshop 
or  factory  in  which  they  originate.  Pub- 
licity would,  in  all  probability,  be  the 
means  of  raising  from  a  subordinate 
situation,  artificers  whose  practical  talents 
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do  honour  to  themselves,  and  reflect  credit 
on  the  natural  ingenuity  of  the  working 
(tosses  of  Ibis  country. 
I  am,  Sir, 
Respectfully  yours, 

C.  Davy,  Architect 

9,  Farflfrari-tan,  Aognrt  17,  ISM. 

MR.    OQLE    AND    COLONEL   MACERONE. 

Sir, — From  the  quality  of  Colonel  Ma- 
cerone's  compositions,  more  particularly 
his  pamphlet,  I  feel  averse  to  go  much 
farther  than  my  demonstration  in  your 
number  of  August  8,  in  which  the  draw- 
ings of  a  boiler  constructed  and  finished 
in  1832  by  me,  at  the  factory  at  Millbrook, 
near  Southampton,  is  placed  side  by  side 
with  the  boiler  claimed  by  Colonel  Ma- 
cerone  as  his  invention .  As  the  mechanic 
must  see  at  a  single  glance  that  Colonel 
Macerone's,  with  the  exception  of  the 
round  pot  and  little  pipes  on  the  top,  is 
the  very  same,  nothing  more  need  be 
said  on  the  subject. 

His  attempt  to  insinuate  that  the  boiler 
was  not  constructed  at  the  time  specified 
by  me,  is  beneath  notice ;  nearly  a  hun- 
dred men  could  testify  to  that  fact,  which 
puts  an  end  to  the  question. 

The  boiler  used  by  Colonel  Macerone 
is  in  principle  the  very  same,  and  before 
he  constructed  such  a  boiler,  ha  waa 
utterly  unable  to  make  the  veaieie,  «&&£ 
had  htm  hmH  by  Mr.  Gttrney,  go  at  aUj 
so  neither  the  vehicle  nor  the  boiler  are 
indebted  to  the  great  genius  of  the  Colonel 
for  existence. 

The  Colonel's  account  of  the  great  in- 
vention to  which  he  lays  claim,  and 
which  he  has  puffed  and  trumpeted  in 
pamphlets,  letters,  &c.  (while  he  abuses 
every  other  mechanic)  amounts,  from  his 
own  words,  to  this  : — That  having  got  a 
portion  of  a  vehicle  at  Gurney's  auction, 
he  was  utterly  unable  to  make  it  answer, 
and  that  at  last  he  commenced  a  boiler 
similar  to  that  of  Ogle  and  Summers, 
yiz.  an  air-tube  within  a  larger  water- 
tube,  and  an  aggregation  of  such  double 
tubes  in  united  sections.  The  Colonel 
says  he  threw  it  away,  as  it  was  difficult 
and  expensive  even  to  imitate.  I  can 
readily  believe  him ; — then  with  wonder- 
ful talent,  being  unable  to  devise  any 
efficient  steam-generator,  he  actually, 
after  much  profound  thought,  determined 
cm  leaving  out  the  inner  air- tube,  and 
putting  together  many  lubes  with  a  pot 
on  the  top  of  them,   and    little  pipes 


ranniag  into  It    Unfortunately  sue*  a 
boiler,  without  the  pot  and  little  tales* 
had  been  completed,  and  stood  ready  fee 
use  in  the  factor)  at  Millbreok.    Then 
this  great  inventor,  with  machinery  con- 
structed by  another  and  a  boiler  evidently 
copied  from  one  admitted  to  be  the  beef 
extant,  positively  breaks  through  a  hoe**, 
inns  into  ditches,  lies  sprawling  in  the 
Edge  ware-road,  and,  at  last,  rone  a  few 
times  about  the  hard  ftai  roads  near 
London ! !    Then  claims  the  first  rank 
in  s  tea  o>  locomotion,  writes  a  pampbkaj 
in  which  he  has  collected  alt  the  tittle- 
tattle  of  all  the  prating  people  who  pre- 
tend to  tafosanUfen  en  the  sabject,  an4 
with  the  credulity  of  imbecility,  and  the 
envy  of  a  man  conscious  of  not  having 
a*  shadow  of  claim  to  the  rank  he  has 
assumed  (with  Gurney's  machinery  and  a 
boiler  which  every  body  knows  is  merely 
Ogle  and  Summers'  patent  without  the 
air-tubes),  plays  the  part  of  the  jack-daw 
in  the  fable,  and  expects  that  his  em- 
piricism and  abuse  are  to  be  borne  in 
silence.    His  manner  of  writing,  bis  pre- 
sumptions, assumptions,  and  the  fastnua- 
tions  of  a  want  of  veracity  in  others,  are 
weapons  used  in  the  rhetoric  of  empirics, 
but  are   inadmissible    in   the  fags*  of 
manly  scientific  discussion. 

Colonel  Macerate,  m  bis  nana!  pre- 
sumntnetts  strain,  ase&sncs  that  |  have 
used  no  other  boiler  than  that  patented 
by  Summers  and  Ogle  in  I$30.  It  was 
with  the  boiler  finished4  in  183$  that  I 
travelled  in  an  old  vehicle  to  Tuehfidge, 
thence  to  Maidstone,  Ire.  and  to  London. 
It  was  with  the  patent  toiler  of  Ogk  and 
Summers  that  a  very  large  vehicle  Started 
from  Mill  brook,  two  Sadies  front  South- 
ampton, with  twenty-six  persona  and 
much  luggage,  and  reached  Winchester 
(fourteen  hilly  miles)  in  one  boar  and 
seven  minutes,  blowing  off  steam  the 
whole  way,  and  nioceedecj  to  Oxherd, 
where  the  axle  broke.  Let  all  the  pre- 
sent aspirants  in  steam-locomotion  uy 
those  sixty  miles,  and  they  will  find  it 
very  different  to  running  about  London,,, 
or  even  to  Reading  or  Marlborough* 

Two  vehicles  now  ready  have  boilers* 
neither  in  accordance  with  the  patent  of 
1830,  nor  the  experimental  boiler  of 
1832.  They  are  of  my  own  construction^ 
and  will  henceforth  be  used  by  me  as 
being  superior  to  both. 

I  pass  over  the  extract  made  by  Co^ 
lonel  Macerone  from- a  provincial  journal, 
as  the  paragraph  is  evidently  the  eompo-f 
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•Mm  ef  some  good-natured,  quiMing 
person  not  conversant  with  steam-car- 
riages. The  vehicle  went  with  a  party 
from  Tunbridge  to  Maidstone,  fourteen 
miles  in  three  quarters  of  an  hour. 

Colonel  Macerone's  pamphlet  places 
aim  without  the  pale  of  that  courtesy 
which  I  have  ever  used  and  wish  to  use 
in  discussion ;  if,  therefore,  he  smarts  at 
being  shown  to  the  world  as  a  mere 
copyist,  boasting  of  his  vast  originality, 
he  may  thank  himself  and  his  disgrace- 
ful pamphlet  for  the  exposure.  The  story 
of  the  old  fumbling  workman  who  was 
employed  by  me  during  the  winter  19 
rivet  a  few  tubes,  might  be  known  as 
Colonel  Macerone's,  and  only  merits  the 
same  ridicule  and  contempt  as  hie 
pamphlet  and  his  insinuations, 

I  bare  now  dune  with  this  original  in- 
ventor! ttn)ess  he  requires  still  severer 
retort,  and 

I  am,  Sir, 
Your  very  obedient  servant, 

Nath.  Ogle. 

SSYBMMr-sfrMt,  F»rtm«ft-ef«ftr«, 
August  9S>l»3ft. 

P.  &— As  Mr.  M'Cur«ys  duplex  ge- 
nerator seems  in  the  little  pipes  to  bear 
some  similarity  to  a  number  of  little  pipes 
in  the  generator  claimed  by  Colonel  Ma. 
ceroae,  I  merely  say,  that  Mr.  M' Curdy'* 
generator  is  neither  in  principle  nor  struc- 
ture similar  to  mine,  and  wholly  useless 
for  locomotive  vehicles  and  high  pres- 
sure. Mr.  M' Curdy  honours  me  with 
the  title  of  Captain — I  beg  to  assure  him 
that  I  have  no  claim  to  the  appellation. 


A     FEW     WORDS     IN     DEFENCE     OF     THE 
SHIPPING   INTEREST. 

Sis,-— An  article  in  your  261st  Num- 
ber, entitled  "  The  Ship-sinking  System,*9 
has  exeited  my  astonishment — astonish- 
ment, that  any  one  professing  to  be  so 
intimately  acquainted  with  the  system 
pursued  at  Lloyd's,  should  venture  under 
the  name  of  "  A  First  of  June  "  to  put 
forth  such  atrocious  calumnies  upon  the 
cottdeet  of  the  underwriters,  ship-btiild- 
ess,  ship-owners,  and  merchants  of  Great 
Britain.  The  writer  asserts,  that"  under 
pretence  of  classification  of  merchant- 
shipping:,  they  hare  apparently  taken  the 
most  effectual  measures  to  prevent  safe 
vessels  being  built,"  and  that  "  an  tn- 
eidious  system  of  classification  has  been 
recently  revised,"  and  what  is  called  a 


"  New  System  of  Registration  adopted  J* 
which  u  new  system  is  just  as  much  is 
the  shipwrecking  interest  as  the  old,  the 
entire  tendency  of  it  being  to  take  away 
all  inducement  from  the  ship-owner  to 
study  strength  of  construction  by  classi- 
fying ships  according  to  their  age,  with* 
oar  any  regard  to  their  strength.9*  He 
goes  on  to  assert,  that  "  after  a  ship  has 
lasted  nine  years,  it  is  at  onee  reduced  te> 
the  second  class,  no  matter  what  its 
strength  may  be."  It  would  be  difficult 
to  conceive  of  a  mere  gross  misrepresen- 
tation of  fact  than  the  preceding  extract* 
convey.  The  falsehood  of  the  assertions 
will  be  instantly  manifest  on  reference  re> 
the  rules  of  the  '•  New  System,"  which 
recognise  as  a  leading  principle,  that  the 
classification  of  ships  shall  "  be  deter- 
mined by  reference  t*  the  original  con. 
structiow  and  quality  of  the  vessel,  the 
materials  employed,  and  the  mode  of 
construction. 

This  is,  "  indeed,  a  most  ingeniously 
devised  system  of  iniquity,"  just  such  ae 
might  be  expected  from  the  known  pro* 
bViy  and  honour  of  the  •♦parties  who  bare 
had  the  concocting  of  it !" 

ft  is  not  my  intention  to  attempt  the 
defence  of  a  body  of  men,  who,  for  the* 
purpose  of  accomplishing  their  atrocious 
designs,  have  also  declared  that  the 
roles  u  may  at  all  times  be  altered  by 
the  presiding  committee,  and  especially, 
to  meet  any  acknowledged  improvement 
nkkhmay  he  made  in  Naval  Architecture, 
or  in  the  materials  need  in  ship-bvtfa%nf.n 

Such  a  declaration,  without  at  all  en- 
tering into  a  further  detail  of  the  roles, 
is  sufficient  to  convince  every  ingenious 
mind  that  the  underwriters,  ship-builders, 
ship-owners,  and  merchants,  are  not 
banded  together  to  take  "  the  most  effec- 
tual measures  to  prevent  safe  vessels  being 
bniH,*  and  *  to  take  away  all  induce- 
ment "  to  study  strength  of  construction 
hi  the  vessels  which  may  hereafter  be 
built  for  the  merchant  service. 

There  is  a  party  who  have  for  some 
months  past  been  labouring  most  assidu- 
ously to  fix  a  much  lower  standard  of 
quality  than  "  the  worthies  of  Lloyd's* 
are  disposed  to  admit  as  good  risks.  From 
certain  expressions  in  the  article  now 
under  notice,  there  are  strong  grounds 
for  believing  that  the  writer  of  it  is  more 
closely  connected  with  that  party  than  he 
weald  like  to  be  known. 

It  is  unfortunate  that  your  correspcnd- 
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cut  should  have  referred  to  ships  of  war 
as  models  for  strength,  which  merchant 
builders  would  do  well  to  imitate,  it  being 
notorious  that  ships  of  war,  when  taken 
into  the  merchant  service,  have  always 
required  additional  strength  to  enable 
them  to  carry  their  cargoes  with  safety. 
Yet  your  correspondent  recommends  that 
the  slight  and  inefficient  scantling  of 
men-of-war  for  mercantile  purposes  shall 
be  substituted  for — one  which  has  proved 
to  be  better  adapted  to  the  purpose,  hut 
with  the  details  of  which  he  is  evidently 
not  acquainted. 

The  extraordinary  cases  quoted  by 
him,  even  if  true  in  all  their  details,  are 
of  vessels  which  were  constructed  with 
an  unusual  degree  of  strength  for  a  par- 
ticular purpose,  but  not  more  so  than 
vessels  of  the  same  class  are  constructed 
for  the  merchant  service  in  London.  The 
*•  First  of  June  "  refers  to  the  u  Superb  " 
in  proof  of  the  inferiority  of  merchant 
steamers.  Does  he  know  the  construc- 
tion of  the  "  Superb,"  her  age,  where 
built,  and  the  precise  circumstances  under 
which  she  was  lost  ?  Unless  he  possesses 
full  and  correct  information  on  these 
points,  he  is  evidently  incompetent  to  ad- 
judicate  in  the  case  of  the  "  Public  versus 
Merchant  Steamers." 

The  writer  of  this  not  long  since  saw 
one  of  the  King's  ships  take  the  ground 
when  quite  empty,  and  in  the  course  of  a 
Tew  days  break  off  just  above  the  floor- 
heads,  being  too  weak  to  sustain  her  own 
weighty  notwithstanding  she  laid  on  a  bed 
of  soft  mud.  Are  these  the  kind  of  ships, 
having  15  to  21  inches  of  solid  timber, 
which  the  "  First  of  June"  recommends 
to  be  built  for  the  merchant  service, 
when  they  have  occasionally  to  take  the 
ground  with  their  cargoes? 

I  might  enter  into  an  examination  how 
far  the  plan  of  filling  in  solid  conduces  to 
the  durability  of  the  ship,  but  forbear, 
not  feeling  myself  called  upon  to  do  so  in 
the  present  case. 

I  send  you  a  copy  of  the  Rules  for  the 
classification  of  ships  in  "  Lloyd's  Re- 
gistry of  British  and  Foreign  Shipping," 
in  order  that  you  may  be  able  to  judge 
whether  the  tendency  of  them  is  "  to 
prevent  safe  vessels  being  built."  Your 
integrity  and  candour  will  admit  that,  on 
the  contrary,  every  inducement  is  held  out 
to  study  strength  of  construction,  with  a 
proper  regard  to  the  selection  of  such  ma- 
terials as  will  be  most  likely  to  ensure  the 


durability  and  sea-worthiness  of  aU  ships 
which  may  hereafter  be  built  for  the 
merchant  service. 

I  am,  yours  respectfully, 

An  Old  Correspondent. 

[We  have  looked  over  the  Rules,  a 
copy  of  which  accompanied  the  preceding 
communication,  and  must  frankly  ac- 
knowledge that  they  have  left  on  our 
minds  a  very  different  impression  of  their 
tendency  from  that  conveyed  by  the  letter 
of  "  First  of  June."  But  before  offering 
any  decisive  opinion  on  the  subject,  we 
should  like  to  see  what  that  writer  has  to 
say  in  support  of  his  charges.  We  find 
it  difficult  to  persuade  ourselves  that  any 
gentleman  could  denounce  in  such  un- 
measured terms  as  he  has  done  the  new 
Rules  of  Registration,  without  having 
much  better  grounds  for  his  conduct  than 
any  which  a  perusal  of  the  Rules  them- 
selves have  suggested  to  us. — Ed.  M.  M.] 

woodhouse's    substitute    for    canal 
locks  anticipated  by  folton. 

Sir, — It  has  frequently  occurred  that 
two  individuals  have,  at  distant  times  or 
places,  hit  upon  the  same  expedient  f«ir 
accomplishing  the  same  object.  The 
plan  described  in  No.  623,  as  a  substitute 
for  canal  locks,  is  precisely  similar  to  one 
given  by  the  late  Mr.  Fulton  in  his  thin 
quarto  work  on  canal  navigation.  I  was 
not  aware  that  it  had  been  in  actual  prac- 
tice. In  the  same  work,  "  Fulton  on 
Canals,"  is  a  plan  for  transporting  canal- 
boats  from  one  level  to  another,  which  he 
stated  might  also  be  applied  for  the  pur- 
pose of  facilitating  the  repairs  of  the 
boats  used  on  the  canal.  The  late  Mr. 
Morton,  of  Leith,  took  out  a  patent  for 
the  three  kingdoms  for  a  slip  of  precisely 
the  same  kind  for  repairing  vessels.  I  am 
inclined  to  believe  that  Mr.  Morton  never 
either  saw  or  heard  of  Fulton's  plan,  aud 
was,  therefore,  so  far  an  original  inventor. 

Can  any  of  your  correspondents  fur- 
nish a  detailed  account  of  {a  steam-raft 
recently  fitted  in  the  Surrey  canal,  which, 
from  the  description  given  me,  is  similar 
to  that  lately  constructed  in  the  United 
States  ? 

I  am,  Sir, 

Your  obedient  servant, 


George  Bayley. 


London,  August  21, 1835. 
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THE   NEW  PA VI NO  ON    SNOW-HILL. 

Sir, — Your  intelligent  correspondent, 
Mr.  Baddeley,  has  lately  noticed  a  new 
mode  of  paving  recently  adopted  on 
Snow-hill.  The  sketch  that  accompanies 
his  communication  is  (either  from  the 
oversight  of  the  draughtsman  or  en- 
graver) not  correct.  As  Holborn-hill  is 
shortly  to  be  paved  in  a  similar  manner, 
perhaps  he  will  favour  your  readers  with 
an  amended  representation  and  a  parti- 
cular account  of  the  substratum,  and 
the  proportions  of  the  grouting,  if  any, 
employed  in  bonding  the  work  together. 
The  plan  recently  adopted  I  consider  to 
be  good  in  principle,  and,  I  may.  add, 
the  best  that  has  been  hitherto  tried  for 
great  acclivities.  But  certain  destruction 
awaits  the  knees  of  any  animal  that  may 
fall  upon  its  ridged  surface,  till  .such 
time  as  the  granite  is  reduced  on  its 
edges  by  the  action  of  heavily  laden 
waggons.  At  the  same  time  I  would 
suggest,  that  this  plan  should  be  adopted 
at  the  entrance  of  all  branch  streets  and 
gateways  that  have  an  intervening  gutter. 
The  accidents  that  arise  from  the  common 
practice  of  cross-paving  at  these  parti- 
cular points,  are  innumerable.  Would 
it  not  be  better  to  have  the  stones  roughly 
rounded  or  prepared  previous  to  laying? 
For  I  feel  convinced,  from  carefiil  obser- 
vation, that  a  weight,  equal  to  a  waggon 
laden  with  coals,  has  a  tendency  to  dis- 
place this  paving  considerably  ;  besides, 
forcing  large  portions  from-  the  arris  edge 
of  the  stones,  thus  rendering  the  improve- 
ment no  better  than  that  which  has 
lately  cost  our  worthy  Corporation  about 
300/. 

I  am,  Sir, 
Respectfully  yours, 

C.  Davy,  Architect. 

3,  FarnivalVinn,  August  17,  1835. 


RECENT   AMERICAN    PATENTS. 

(Selected  from  the  Franklin  Journal  for  May,  June* 
and  July  last.) 

Improved  Suction  Pump,  Elijah  Whiton, 
Massachusetts. — The  barrels  are  to  be  made 
of  steatite  or  soap  stone;  but  the  principal 
novelty  is  a  contrivance  for  opening  both  the 
valves,  and  allowing  the  water  to  descend  to 
prevent  its  freezing.  There  is  to  be  a  sort 
of  spring  catch  on  the  upper  surface  of  the 
valve  of  the  lower  box,  which,  when  the 
pump  handle  is  raised  to  the  greatest  possible 
height,  hooks  on  to  a  ring,  or  other  suitable 
appendage,  on  the  lower  end  of  the  piston, 


whilst,  at  the  same  time,  a  projecting  pin 
opens  the  valve  in  the  piston,  or  bucket,  and 
the  water  necessarily-  descends  into  the  well* 
or  reservoir. 

Straw  Cutter,  Stephen  Ustick,  Phila~ 
delphia.—  There  is,  we  think,  considerable 
novelty  in  certain  parts  of  this  machine,  but 
it  has  the  fault  of  too  much  complexity. 
The  straw  is  to  be  contained  in  a  trough,  in 
the  usual  way,  and  is  to  be  fed  by  fluted 
rollers  of  cast-iron.  The  knife  stands  hori- 
zontally, or  nearly  so,  across  a  frame  to 
which  it  is  firmly  attached.  The  lower  edge 
of  this  frame  rests  upon  ways,  which  form 
an  inclined  plane,  and,  consequently,  as  the 
frame  slides,  the  knife  descends  with  a  draw- 
ing motion.  To  cause  the  frame  to  slide 
backwards  and  forwards,  there  is  a  pitman, 
worked  by  a  crank,  on  the  shaft  of  a  fly- 
wheel in  front  of  the  machine. 

Preserving  Timber  from  Decay, 
Forrest  Shepherd,  Fredericksburg. — The  wood 
is  first  to  be  steamed,  or  boiled,  to  "  destroy 
the  sap,  or  principle  of  decay,"  and  after 
this  to  be  immersed  in  pyroligneous  acid, 
until  saturated.  The  patentee  says  that  he 
also  preserves  wood  from  decay,  and  from  de- 
struction by  worms,  by  boiling  it  in  a  solu- 
tion of  sulphate  of  iron,  sulphate  of  alumine, 
and  muriate  of  soda;  or,  in  other  words,  in 
a  solution  of  copperas,  alum,  and  common 
salt,  taking  half  an  ounce  of  each  to  a 
gallon  of  water. 

We  apprehend  that  the  foregoing  direc- 
tions are  altogether  empirical,  and  that  the 
patentee  has  been  guided  more  by  his  hopes 
than  by  his  experience,  which  ought,  in  such 
a  case,  to  be  the  result  of  long  continued 
and  varied  observation.  A  patent  was  lately 
obtained  for  saturating  timber  with  lime, 
which  was  to  neutralize  the  acid  supposed  to 
be  contained  in  it ;  in  the  present  instance,  it 
is  to  be  made  to  imbibe  as  much  acid  as 
possible  ;  these  views  are  theoretical,  or  rather 
hypothetical,  and  must  not  be  depended  upon 
as  guides.  The  present  patentee's  specifica- 
tion makes  no  claim,  offers  little  or  nothing 
that  is  new,  and  merely  lays  before  us  several 
recipes,  from  which  to  make  a  choice.  The 
saline  solutions  named  will  do  much  towards 
rendering  the  wood  incombustible,  if  they 
do  not  protect  it  against  the  attacks  of  the 
dry  rot. 

Horse-Shoe-making  Machine,  E.  D. 
Jfarre,  and  S.  Field,  Oakham.— In  the  lower 
part  of  a  very  stout  frame  of  east- iron,  a 
horizontal  spindle  is  to  run,  in  the  manner 
of  a  lathe  mandrel ;  one  end  of  this  spindle 
is  to  project  through  a  collar,  and  to  carry  a 
kind  of  chuck,  the  face  of  which  is  to  be 
grooved,  so  as  to  form  a  mould,  into  which 
the  heated  iron  is  to  be  forced  in  order  to 
convert  it  into  shoes.    This  moulding  face  is 
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*  benboetttelnea  tehee  in  diameter,  wart. 
the  groove  about  two  inches  clear  of  its 
•dye.  When  horse-shoes  are  to  be  formed, 
the  indentations  for  two  of  them  are  eon* 
tained  in  the  circle,  two  cutters,  or  chisels, 
being  placed  in  it  to  divide  the  iron ;  for  ox 
shoes,  four  such  cutters  are  used.  There  are 
to  be  creasing  dies,  corresponding  with  the 
number  of  shoes,  on  which  are  raised  as 
many  projections  as  there  are  nails  to  be 
employed.  A  punch,  or  punches,  operated 
upon  by  cams,  and  passing  through  the 
moulder  are  to  throw  the  shoes  out  of  the 
groove. 

.  In  order  to  force  the  iron  into  the  mould* 
tog-groove,  there  is  a  roller  revolving  verti- 
cally, the  lower  end  of  which  roller  projects 
through  a  cellar,  and  bears  against  the  face 
of  the  moulder.  The  heated  bar  is  to  be 
passed  through  an  opening,  or  notch,  which 
guides  it  between  the  roller  and  the  groove, 
by  which  it  is  to  receive  its  form. 

We  do  not  see  in  this  machinery  any 
thing  calculated  to  remove  the  difficulties 
which  have  been  hitherto  encountered  in  the 
attempts  to  make  horse-shoes  by  rolling. 
There  has  in  every  instance,  we  believe,  been 
a  considerable  waste  of  metal,  and  fins  have 
been  left  upon  the  edges,  which  not  only 
increase  the  waste,  but  are  difficult  to  remove ; 
and,  after  all,  the  horse-shoe  is  not  com- 
pleted by  the  machine,  but  has  to  undergo 
considerable  forging  to  prepare  it  for  use. 
We  predict,  therefore,  that  it  will  prove  a 
total  failure. 

Furnace  for  Heating  Bar  Irow, 
Jienry  Burden,  Troy, -The  patentee  states 
that  the  common  method  of  constructing 
furnaces  for  heating  bar  iron  by  anthracite 
(Welch  coal),  is  to  make  them  about  three 
feet  wide,  and  four  or  five  long,  with  grates 
of  these  dimensions,  and  a  door  at  one  end 
for  admitting  the  fuel,  and  the  bars  to  be 
heated  ;  the  grates  have  on  them  a  layer  of 
three  or  four  inches  in  thickness  of  ignited 
anthracite,  upon  which  the  bars  are  laid  $  • 
but  as  flame  from  this  fuel  will  not  fill  the 
space  between  the  iron  and  the  arch,  and 
the  heat  is  unequally  distributed,  the  draft 
through  the  grate  being  more  obstructed  in 
one  part  than  in  another,  the  bars  are  fre- 
quently overheated,  burnt,  or  melted,  in 
spots. 

To  remedy  this  defect,  the  improved  fur- 
nace is  lengthened  about  one  foot,  and  fur- 
nished with  a  door  at  each  end ;  the  anthracite 
U  laid  on  the  grate  as  usual,  and  when  the 
bars  are  heated  to  such  a  degree  as  not  to 
endanger  their  burning,  the  hinder  door  is 
opened,  and  a  small  portion  of  bituminous 
coal  thrown  into  the  back  part  of  the  fur- 
nace, which,  flashing  into  flame,  fills  the 
<via*ee  therewith  as  it  passes  ever  toe  iron 


in  its  way  te  the  ektmney,  endeqaatine*  the 

heat  of  the  bars. 

The  improvements  claimed  are,  **  1st 
Making  the  furnace  with  a  door  at  the  back 
end,  so  as  to  admit  of  the  bituminous  coal 
being  put  into  the  back  part  of  the  furnace, 
fdly.  Using  the  bituminous  coal  on  a  part 
of  the  grate  at  the  back  part  of  the  furnace, 
reserved  for  that  purpose,  which  given  the 
coal  an  opportunity  of  ignition,  as  #«U  as 
could  be  by  a  reverberate ry  er  paddling  fur- 
nace, before  it  comes  in  contact  with  the 
iron.  3dly .  In  combining  the  use  of  anthra- 
cite and  bitumiuous  coal,  for  the  purpose  of 
heating  bar,  or  other  iron,  at  the  same  time 
igniting  each  in  separate  parts  of  the  fur- 
nace." 

From  the  nature  of  the  thing,  as  set  forth, 
and  the  known  talents  and  experience  of  the 
patentee,  we  have  no  doubt  whatever  that  the 
foregoing  is  a  real  and  great  improvement  in 
the  process  to  which  it  appertains. 

Rotary  Cylinder  Cannon,  John  W+ 
Cochran,  Massachusetts, — It  is  believed  by 
the  inventor  that  "  in  actual  service,  either 
in  attack  or  defence,  the  Rotary  Cylinder 
Cannon  will  constitute  a  most  formidable 
battery,  being  so  constructed  that  dischargee 
to  almost  any  given  or  requisite  number,  and 
in  rapid  succession,  and  in  a  very  limited 
period,  may  be  made  with  accuracy,  and 
with  as  unerring  aim  as  with  any  other 
ordnance." 

So  far  every  thing  is  quite  promising  ,*  but 
the  value  of  promises,  all  will  admit,  is  de» 
pendent  upon  the  manner  in  which  they  are 
fulfilled,  and,  for  our  own  part,  we  had 
rather  be  among  those  to  be  fired  at,  than  in 
the  company  of  the  cannoneers,  when  this 
gun  is  discharged,  as  we  should  be  much 
more  in  fear  of  the  breech  than  of  the  ball* 
The  barrel  part  of  these  guns  is  to  be  formed 
and  mounted  upon  a  carriage  as  usual,  bat 
the  breech  is  to  consist  of  a  solid  metallic 
cylinder,  the  periphery  of  which  is  to  bear 
against  the  bore  of  the  cannon,  and  to  be 
capable  of  revolving  upon  gudgeons*^  This 
cylinder  is  to  be  bored  so  as  to  form  any 
desired  number  of  chambers,  which  are  to 
receive  the  charges,  and  these  are  to  be 
brought  round  in  succession,  so  as  to  coin- 
cide with  the  bore  of  the  gun.  The  breech 
is  to  be  made  to  revolve  by  an  endless  screw 
working  in  a  toothed  wheel,  and  there  is  a 
contrivance  intended  to  deposit,  upon  a 
nipple,  percussion  caps,  which  are  to  be  ex- 
ploded by  a  hammer.  To  render  this  gun 
the  more  formidable,  it  is  represented  in  the 
drawing  as  double-barrelled,  the  two  barrels 
to  be  discharged  at  the  same  time,  two  cham- 
bers being  excavated  in  the  cylinder,  aide  by 
side. 

We  think  it  very  probable  that  (he  pa- 
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tenia*  would  never  have  needed  a  patent, 
excepting,  perhaps,  a  patent  coffin,  had  he, 
before  seeking  to  obtain  it,  "  made,  con- 
itrocted,  and  applied  to  use,  his  said  inven- 
tion or  discovery."  Our  reasons  for  this 
opinion  will  net  be  required  by  those  who 
hkt*  any  knowledge  upon  the  subject,  and 
we  cannot  take  time  to  prepare,  a  horn-book 
toothers.  Rven  the  firing  of  ordnance  by 
percussion  locks  has  been  attended  with  diffi- 
culties of  no  ordinary  character,  as  is  well 
known  to  many  who  have  tried  it. 

(3 As  Metre,  Jarkee  Bogardus,  New  York* 
-—The  gas  metre  described  in  the  specifica- 
tion attached  to  this  patent,  differs  in  its 
principle  of  action  from  all  those  which  have 
preceded  it,  or,  at  all  events,  from  those  which 
have  come  to  our  knowledge.  Its  exterior 
form  is  that  of  an  oval  shade,  such  as  are 
put  over  time-pieces,  the  longest  diameter  of 
Which  is  about  nine  inches,  its  shortest  six 
Or  seven,  and  its  height  fourteen.  This  ex- 
terior part  is  to  be  made  of  cast-iron,  in  two 
pieces,  being  divided  by  a  vertical  plane  pass- 
ing through  its  longer  diameter,  dandies  be- 
ing cast  along  its  edges,  to  allow  the  two 
halves  to  be  united  by  means  of  screws ;  this 
vessel  has  a  bottom,  so  as  to  form  a  perfectly 
dose  box,  and  it  stands  upon  short  feet.  On 
the  front  side  of  it  there  is  an  opening, 
formed  in  the  casting,  which  is  filled  with 
glass,  cemented  in,  air-tight,  and  affording  a 
view  of  the  index,  and  of  the  general  opera- 
tion of  the  machinery  contained  in  the  in- 
terior In  the  lower  part  of  this  case  there 
*re  two  openings,  one  for  the  introduction  of 
the  gas  from  the  reservoir,  and  another  to 
allow  of  its  exit  to  supply  the  burners* 

We  shall  not  attempt  to  describe  specifi- 
cally the  construction  of  the  interior,  but 
merely  to  make  known  the  general  principles 
upon  which  the  indications  of  this  instrument 
depend.  When  the  two  shells  are  put  toge- 
ther by  their  flanches,  they  are  made  to  em- 
brace a  flexible  diaphragm,  of  bladder,  or 
air-tight  cloth,  which  is  loose,  or  bagging, 
in  the  interior,  so  that  when  gas  is  forced  in  on 
one  side,  the  diaphragm  will  pass  over  to  the 
other,  and  come  into  contact,  or  nearly  so, 
with  the  shell.  The  induction  and  exit  aper- 
tures above  spoken  of,  are  connected  with 
pipes,  which  are  cast  on  to  the  bottom,  and 
are  so  constructed  that  thev  can  communi- 
cate with  either  side  of  the  diaphragm,  there 
being  a  moveable  cup,  or  cover,  which  is 
shifted  at  every  vibration,  thus  producing  an 
effect  resembling  that  of  the  slide  valve  of  a 
steam-engine.  The  diaphragm,  of  which  we 
have  spoken,  is  in  part  embraced  between 
plates  of  sbeet  tin,  leaving  its  edges  and 
upper  part  free  to  obey  the  pressure  of  the 
gas  admitted ;  this  sheet  tin  works  on  pivots 
at  the  lower  end,  and  can,  consequently, 
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vibrate  backward  and  forward  with  the  dia* 
phragm. 

When  the  gas  is  admitted  ©a  one  side,  that 
on  the  other  is  forced  out,  by  the  action  of 
the  diaphragm  upon  it,  and  this*  at  the  end 
of  its  vibration,  reverses  the  communications 
between  the  induction  and  exit  pipes,  causing 
the  gas  to  be  admitted,  and  discharged,  from 
the  opposite  sides.  The  same  vibrating  dia- 
phragm acts  also  upon  the  wheel  work  by 
which  the  indices  are  moved,  which  point  out 
the  quantity  of  gas  which  has  passed,  by 
counting  the  vibrations*  as  one  must  neces- 
sarily be  a  measure  of  the  other. 

Screw  for  Propelling  Canal  Boats, 
William  Burk,  Pennsylvania, — "  The  machine 
is  on  the  principle  of  a  screw,  the  worm,  or 
thread,  as  it  may  be  termed,  being  made  to 
wind  round  a  small  shaft,  one,  two,  three,  or 
more  times,  as  will  best  suit  the  motions  of 
the  machine.  The  size  of  the  screw  to  be 
regulated  by  the  size  of  the  boat.  The  ma- 
chine is  intended  to  be  applied  to  either  end, 
or  both  ends,  or  both  sides,  or  in  the  middle, 
of  the  boats  intended  to  be  propelled.  This 
machine  has  an  advantage  over  all  others  as 
to  facility,  and  passing  through  the  water 
with  the  least  agitation."  So  says  the  pa- 
tentee, but  if  we  are  to  be  guided  by  the 
result  of  experiment,  repeatedly  made,  we 
shall  be  compelled  to  pronounce  it  to  be  one 
of  the  least  efficient  of  all  the  plans  tried. 
Who  was  the  first  inventor,  we  have  not 
sought  to  learn,  but  there  is  a  full  description 
of  the  same  thing  in  the  "  Annals  of  Phi- 
losophy»'  for  1818,  vol.  xi.  p.  138. 

Were  our  canals  and  rivers  filled  with  some 
semi-  fluid,  having  a  good  portion  of  tenacity, 
these  screw  propellers  might  travel  onward 
without  scattering  or  communicating  a  rotary 
motion  to  it,  as  they  do  to  water,  whilst  the 
boats  to  which  they  have  been  attached,  have 
advanced  with  no  more  than   a  snail-like 


Circular  Tenter  Bars,  Stephen  R. 
Parkhurtt,  Rhode  Island.—Th*  whole  title  of 
this  patent  is  for  "  the  tenteringand  drying  all 
kinds  of  woollen  and  cotton  goods ;"  and 
the  contrivance  appears  to  be  a  very  good 
one,  performing,  in  a  small  space,  what,  by 
the  ordinary  method,  occupies  considerable 
room.  The  apparatus  consists  of  two  wheels 
upon  a  shaft,  which  must  be  of  such  length 
as  will  allow  the  wheels  to  stand  at  such  dis- 
tance apart  as  shall  be  equal  to  the  width  of 
the  cloth  to  be  tentered ;  by  means  of  a  screw, 
the  distance  of  these  wheels  may  be  easily 
regulated.  Upon  the  inner  surface  of  each 
wheel,  a  spiral  of  wood  or  metal  runs  from 
the  shaft  to  the  periphery  of  the  wheel,  the 
threads  of  the  spiral  to  be  about  four  and  a 
half  inches  apart.  Holes  are  bored  through 
these  spirals,  at  the  distance  rf  from  two  to 
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four  and  a  half  inches  apart,  and  through 
these  holes  there  pass  iron  pins,  which  slide 
and  turn  freely  in  them,  and  have  heads 
formed  on  the  outer,  and  honks  on  the  inner, 
side  of  the  wheel.  The  shaft  and  wheels  are 
supported  on  a  suitable  frame ;  one  end  of 
the  cloth  is  attached  by  hooks  near  and  pa- 
rallel to  the  shaft,  and  the  edges  to  the 
spirally-placed  tenter-hooks;  after  which  the 
cloth  is  to  be  properly  strained  in  width,  by 
means  of  a  screw  nut,  which  removes  the 
wheels  farther  apart.  The  diameter  of  the 
wheels  will  be  governed  by  the  length  of  the 
clotb  to  be  received  on  them. 

The  advantages  of  the  machine  are,  that 
it  may  be  used  in  a  small  room — it  renders 
the  cloths  even  for  rolling  up— keeps  the  nap 
perfectly  smooth,  and  expedites  the  drying. 

COOKING  BY*  GAS.     . 

Sir, — In  the  Mechanics'  Magazine  of  4th 
July  last.  I  notice  a  quotation  from  a  New 
York  paper  on  the  subject  of  cooking  by 
gas.  The  letter  from  which  that  quotation 
was  extracted,  was  addressed  by  me  to  Lam* 
bert  Suydam,  Esq.,  President  of  the  Man- 
hattan Gas  Company,  New  York,  t  beg, 
through  your  publication,  to  confirm  all  the 
statements  there  made,  except  that  of  the 
probable  number  of  families  now  using  gas 
for  cooking  in  England,  which  has  certainly 
not  come  up  to  my"  expectations ;  but  such  is 
the  present  demand  for  apparatus,  that  by 
another  summer,  I  have  no  doubt,  thousands 
will  be  in  use. 

In  my  own  house  we  light  no  lire  but  gas, 
•  nor  shall  do  even  in  winter,  for  cooking.  Our 
servants  are  delighted  with  it,  and  can  ma- 
nageit  well.  With  the  expense  of  twenty  to 
thirty  cubic  feet  of  gas,  at  10*.  per  thou- 
sand feet,  we  have  dressed  a  dinner,  consist  • 
ing  of  roast,  baked,  hashed,  and  boiled, 
sufficient  for  a  party  of  twelve  persons;  and 
for  an  expense  of  two  feet  of  gas  per  hour, 
we  can  have  boiling  water  all  day  and  steam 
for  cooking,  if  required.  My  apparatus  has 
cost  me  about  5f.,  but  is  rather  large,  as  my 
family  consists  of  eleven  persons,  servants 
included. 

Your  humble  servant, 

John  Barlow. 
10,  Colebrook-row,  Islington, 
August  15,  1835. 

P.  S.— Mr.  James  Sharp,  of  Northampton, 
made  my  apparatus,  and  he  is  the  person 
who,  as  I  have  stated,  locks  up  his  house 
and  goes  to  church,  leaving  his  dinner  to  the 
care  of  the  gas. 

NOTES  AND  NOTICES. 

Railway  Experiments!  —  Professor  Barlow,  of 
Woolwich,  assisted  by  Mr:  Stephenson,  Mr.  Vig- 
noles,  Mr.  Locke,  and  other : engineers,  has  been- 


conducting  for  the  last  three  days,  in  pretence  of  a 
deputation  of  the  directors  of  the  prtiNtypal  raOway 
companies,  and  particularly  of  the 'London  and 
Birmingham  Railway,  a  series  of  very  interesting 
experiments  on  the  rails,  chairs,  sleepers,  &c:»  and 
the  mode  of  attaching  them.  The  Swiftsure  loco- 
motive-engine, made  by  Messrs.  George  Forrester 
and  Co.,  of  the  Vauxhall-road  Foundry,  in  this 
town,  attended  the  scientific  party. — Liverpool  Ad- 
vertiser. 

The  Comet.— X  corres  pondent  of  the  Dublin  Even- 
ing Mail,  who  signs  himself  "  Charles  Cameron," 
of  Dungarvan,  says  he  distinctly  saw  the  comet 
with  hie  naked  eye,  on  the  morning  of  the  irtb  in- 
stant, which  was  at  least  one  month  before  the 
time  astronomers  have  fixed  for  its  being  seen  by 
the  unassisted  •  vision  of  any  other  person.  The 
Irish  star-gazer  seems  to  have  had  a  much  better 
view  of  the  heavenly  body  than  our  astronomers 
with  their  best  telescopes,  for  whilst  they  speak  of 
it  as  a  scarcely  perceptible  nc'mloid,  he  says  he 
could  distinctly  see  its  oblong  form,  and  that  it  ap- 
peared much  brighter  than  Sirius  on  the  clearest 
night.  Another  Irishman  boasts  of  having  seen  two 
comets.  One  may  guess  what  produced  this  second 
sight. 

London  and  Greenwich  Railway.— -The  works  of 
this  undertaking,  which  Mr  M'Intosh  has  con- 
tracted to  complete,  are  now  proceeding  with  the 
utmost  activity ;  an  average  number  of  between 
five  and  six  hundred  men  being  employed  daily; 
and  the  purchase  of  the  remainder  of  the  property 
through  which  the  railway  will  pass,  is  proceeding 
in  a  most  satisfactory  manner,  affording  the  most 
pleasing  anticipation  of  a  speedy  commencement 
of  the  running  of  the  carriages  now  collecting  at 
the  depot  at  Deptford.  The  works  already  extend 
from  Deptford  to  the  Neckinger-road,  and,  again* 
from  London  Bridge  to  Berihondsey-street,  leaving 
only  the  distance  of  about  1,200  yards  to  join  and 
complete  the  main  works  from  London  Bridge  to 
Deptford ;  and  the  value  being  fixed  for  a  great 
part  of  the  property  not  pulled  down,  it  only  re- 
mains for  the  legal  forms  of  transfers  to  be  executed, 
to  put  the  Company  in  possession  of  the  whole  of 
the  ground  to  that  extent.  It  will  be  satisfactory  to 
the  shareholders  to  learn,  that  from  an  examination 
of'  the  cost  of  the  works,  of  which  so  large  a  por- 
tion is  now  erected,  and  the  purchases  effected  of 
so  much  of  the  property,  it  is  the  opinion  of  the 
engineer  and  surveyors,  that  the  original  estimates 
will  not  be  exceeded;  and  that  the  value  of  pro- 
perty possessed  by  the  Company  which  they  will 
have  to  re  sell,  will,  it  is  calculated,  realise  full, 
if  not  more  than  one-fourth  of  the  whole  purchase 
money. 

H.  F. — Messrs.  Barclay  and  Sons,  Farringdon- 
street. 

Communications  received  from  Mr.  Davy— Co- 
lonel Macerone— T.  C— Mr.  Coggan— Mr.  Dines. 

{&  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised;  Ca- 
veats entered  ; .  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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OftSWVIOH  FAM  RAILWAY  VIADUCT. 


QftBEMWICH  PAIR  RAILWAY  TUDUCf, 

The  10th  of  Mr.  Hera  path's  excellent 
series  of  papers  on  Railways,  given  in  our 
present  Number,  is  devoted  to  the  Green- 
wich Railway,  and  will  be  found  to  con- 
tain a  much  fuller  and  clearer  exposition 
of  the  merits  of  this  interesting  under- 
taking than  has  ever  before  been  pub- 
lished. We  have  always  thought  most 
favourably  of  it,  and  are  glad  to  find  our 
opinion  confirmed  by  so  high  an  authority 
as  Mr.  Herapath's.  On  the  completion 
of  this  rail  way —an  erent  which  cannot 
now  be  far  distant—it  is  proposed  to  ex- 
tend it  to  Woolwich  and  Gra?esend,and, 
to  avoid  the  inconvenience  of  a  circuitous 
route,  that  it  shall  he  carried,  by  means 
of  a  handsome  viaduct,  straight  across 
Greenwich  Park.  Some  opposition  is 
threatened  to  this  scheme,  on  the  ground 
of  the  viaduct's  being  likely  to  mar  the 
beauty  of  the  park ;  but  it  is  only  neces- 
sary, we  think,  to  take  a  glance  at  the 
accompanying  engraving,  which  presents 
a  view  of  the  proposed  structure  as  it  will 
appear  in  combination  with  the  surround- 
ing landscape,  to  be  satisfied  that  there 
is  no  ground  for  such  fears.  It  will  ob- 
viously increase  rather  than  detract  from 
the  piciuresqueness  of  the  scenery.  We 
have  borrowed  the  engraving  from  the 
Railway  Magazine***  monthly  journal 
recently  started,  to  which  we  could  cor- 
dially wish  a  much  more  prosperous 
career,  than  the  meagre  character  of  its 
contents  will  allow  us  to  anticipate. 


ON  RAILWAYS.    BY  JOHN  HIRAPATH,  ESQ. 
NO.   X. 

The  Greenwich  Railway. 

There  is  an  old  adage  which  says, 
€t  See  before  you  speak ;  for  though  you 
may  speak  truly,  you  may  not  Justly.'* 
Never  had  I  more  powerfully  felt  the 
force  of  this  old  saw,  than  1  did  in  a 
visit  lately  made  to  the  Greenwich  Rail- 
way. I  had  spoken  of  this  railroad  in 
my  second  Number  as  a  bold  and  sin* 
gular  project,  but  in  order  to  form  a 
true  estimate  of  it,  I  now  found  one 
must  see  and  become  acquainted  with 
its  details ;  aye,  even  with  its  "  engi- 
neering details,"  as  Sir  John  Rennie 
would  call  them. 

This  railway,  it  ie  well  known,  is  to 
proceed  from  near  the  foot  of  London 
Mdge  on  a  viaduct  22  feet  high,  sup* 


ported  by  about  1,000  arches,  to  Dept- 

ford  and  Greenwich.  In  so  short  a 
distance  as  4  miles,  great  differences  in 
the  under  soil  were  hardly  to  be  ex- 
pected. However,  substrata  of  clay, 
£  ravel,  sand,  peat,  bog,  and  floating- 
md,  seem  to  have  presented  themselves 
in  luxuriant  variety,  the  best  soil  often 
Sn  juxta-position  with  the  worst.  But 
with  these  the  engineer  has  successfully 
contended,  so  that  it  would  require  a 
professional  eye  to  discover  any  effect 
of  settlement  out  of  575  arches  already 
built.*  In  general,  the  arches  are  seg- 
ments of  circles;  but  almost  every 
species  of  arch  in  use,  except  the  Gothic, 
is  pressed  into  service  as  circumstances 
need.  The  eye  is  occasionally  arrested 
by  an  arch  commencing  with  the  seg- 
ment of  a  circle,  and  when  looked 
through,  presenting  a  parabola  or  part 
of  an  ellipse.  Professional,  men  well 
know  the  difficulties  of  such  oblique 
structures,  yet,  as  far  as  I  could  per. 
ceive,  there  was  no  deficiency  of  sym. 
metry  or  regularity,  while  the  transi- 
tion of  figures  seized  the  mind  with  its 
pleasing  effects.  The  prevailing  cha- 
racter of  the  work  may  be  summed  up 
in  uniform  neatness  and  strength  with- 
out heaviness. 

For  the  purpose  of  additional  se- 
curity, cross  walls  are  built  between  the 
arch°s,  over  which  the  rails  are  to  lie 
for  the  trains,  and  the  intervals  are  filled 
with  concrete.  By  this  means  the  mass 
is  rendered  one  solid  piece,  and  the 
weight  of  the  carriages  is  spread  over  a 
large  space. 

We  cannot  but  regret  that  little  minds 
should  have  the  <power  of  impeding  a 
work  of  this  magnitude;  yet  so  it  is. 
One  mighty  means  of  interruption  had 
been  happily  avoided,  by  preventing* 
meetings  of  the  subscribers  from  con- 
fusing and  marring  the  plans  of  the 
directors.  It  was  owing  to  this  judi- 
cious arrangement  that  the  work  pro- 
ceeded so  rapidly,  that  422  arches 
reared  their  heads  within  the  first  year, 
from  April  the  4th,  1834,  to  April  the 

•  Lest  my  friend  Sir  John  Rennie  should  again 
bacard  an  expression  thst  I  am  "  unacquainted 
With  the  engineering  details/  I  must  here  beg  10 
Observe,  that  a  few  of  the  piers  on  each  side  of 
(he  abutments  supporting  the  elliptic  arch  over 
Earl's  sewer,  nod  a  Utile  towards  the  sewer,  from 
a  circumstance  of  which  it  is  unnecessary  to  go 
into  the  "  engineering  details,"  but  I  wiU  if  Sir 
John  wishes  it. 
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4th,  1836*  But,  unfortunately,  the  Act 
empowers  certain  local  committees  to 
receive  and  judge  of,  or  rather  to  chatter 
over  and  retard,  for  probably,  poor 
fellows,  this  is  all  they  can  do,  the  en- 
gineer's plans  for  passing  the  several 
roads.  Thus  it  is  that  we  see  the  works 
brought  up  to  and  standing  here  and 
there  at  a  road,  the  deliberating  com- 
mittees not  htving  decided  whether  the 
engineer  shall  pass  them  by  arches  of 
brick,  or,  1  suppose,  of  air,  with  loco* 
motive-engines  or  balloons.  Were  it 
not  for  these  frivolous  delays,  I  am  in- 
formed that  wit  tin  five  or  six  months 
the  road  would  be  opened  from  DepU 
ford  to  London,  and,  of  course,  making 
returns  to  the  shareholders. 

It  seems  to  be  a  favourite  maxim  with 
Colonel  Landmann,  the  engineer,  that 
wherever  the  lead  is  loner,  a  viaduct  is 

fenerally  more  economical  than  an  em* 
ankment.  Without  implicitly  sub- 
scribing to  this  doctrine,  in  which  there 
ii  often  more  truth  than  some  civil 
engineers  are  williog  to  admit,  it  it 
evident  that  embankment  in  the  Green- 
wich Railway  would  have  been  little 
•Wt  of  insanity.  Putting  out  of  the 
question  the  enormous  expense  of  form* 
ing  it  where  all  the  materials  have  to  be 
raised  to  the  embankment,  not  to  be 
drawn  out  on  a  level,  and  of  the  ad- 
ditional ground  to  be  purchased,  both 
for  the  embankment  and  materials; 
a  suing,  I  repeat,  all  this  aside,  together 
with  the  immense  rental  which  must 
ultimately  result  from  near  1,000  manu- 
factories, shops,  houses,  and  warehouses, 
into  which  the  arches  are  being  con* 
veited,  it  is  probable  that  long  before 
such  an  embankment  of  22  feet  high 
eould  settle  into  a  road  fit  for  locomo- 
tive travelling,  the  Colonel's  viaduct 
will  be  finished,  and  likely  enough  re* 
torn  a  large  portion  of  the  capital  ex- 
pended. 

At  the  Deptford  end  several  of  the 
arches  are  now  occupied  by  the  Com- 
pany for  smiths',  carpenters',  and  other 
Shops,  which  mast  obviously  be  a 
great  saving  to  the  concern.  One  or 
two  of  the  arches  are  also  tenanted  as 
public-houses.  Over  two,  made  into  two 
fire-room  private-houses,  1  have  been, 
and  I  must  confess,  contrary  to  my  ex- 
pectations, I  found  them  comfortable, 
roomy,  and  compact.  The  inconve- 
nience I  anticipated  in  my  former  com- 


munication from  the  smoke,  it  removes} 

by  the  use  of  gas  stoves,  with  which  she 
houses  are  furnished.  In  the  neigh* 
bourhood  of  London  many  of  these 
arches  will  doubtless  be  let  for  offices* 
vaults,  and  warehouses.  I  have  heart! 
that  500/.  per  annum  have  already  bees* 
off-red  for  some  between  Joiner-etteet 
and  the  Bridge  terminus.  At  all  events*' 
it  will  be  the  managers'  fault  if  ultie 
mately  they  do  not  turn  in  a  large  re* 
venue.  It  is  said  there  will  be  about 
1,000  of  them,  which  some  calculate 
will  fetch  301.  per  annum  each  ;  or,  est 
the  whole,  a  rental  of  near  30.0001.  per 
annum.  But  suppose  only  900  of  them 
let,  and  at  202.  each,  the  rental  will  he 
18,000/.  per  annum,  or  2,000/.  annually 
more  than  the  interest  of  the  whole 
eapital  (400,000/.)  at  4  per  cent.  *  a 
tolerable  argument  that  the  engineer 
had  here  good  reason  for  preferring  kas> 
viaduct  to  a  profitless  embankment. 

There  is  an  objection  to  the  external 
fitting  up  of  the  houses,  which,  trifling 
as  it  may  appear,  I  cannot  help  noticing* 
as  disadvantageous  to  their  letting.  The 
fronts  of  those  I  have  seen  are  with 
compo  made  to  appear  square,  which 
detracts  from  their  height,  and  given 
them  somewhat  of  a  mean  appearance. 
Had  the  arched  fronts  have  been  pre* 
served,  it  would  have  been  much  more 
characteristic,  and  I  conceive  considera- 
bly more  tasty  and  attractive. 

Again,  there  is  another  fault,  or  rather 
an  oversight,  that  I  am  surprised  has  bee* 
committed.  The  distance  to  Greenwich 
by  the  railway  is  said  to  be  3*/  miles ; 
and  by  the  road,  5J  miles.  A  saving, 
therefore,  of  near  2  miles  in  6  is  effected* 
The  projector,  of  course,  instantly  caught 
at  this,  and  considered  that  a  road  for 
private  carriages  so  materially  abbreviat* 
mg  the  distance  and  escaping  the  torn- 
pikes,  and  a  path  for  pedestrians  with  a 
trifling  toll,  could  not  fail  to  be  a  source 
of  great  profit.  No  doubt  he  is  right. 
But  the  error  I  allude  to  is  this:— The 
footpath  is  on  the  ground,  and  goes 
through  an  unvaried,  monotonous  track ; 
whereas  had  it  been  raised,  supported  by 
brackets  or  otherwise,  to  a  level  with  the 
railway,  or  22  feet  higher,  the  prospect 
would  be  extremely  rich  and  attractive. 
What  would  have  been  the  consequence 
but  the  making  of  it  a  favourite  and 
fashionable  promenade?  And  it  might 
reasonably  be  expected  that  for  every 
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person  who  goes  on  it  for  business,  ten 
would  for  pleasure  or  health.  Of  course, 
the  revenue  would  increase  in  proportion ; 
at  least,  if  2  or  2J  per  cent,  on  the  capi- 
tal, as  now  calculated,  be  a  fair  estimate, 
five  times  as  much,  or  10  per  cent.,  might 
then  fairlv  be  expected. 

One  of  the  most  valuable  features  of 
this  design  is  that  of  its  coming  so  com- 
pletely  into  the  metropolis  as  London 
bridge  is.  It  was  no  doubt  artfully  pro- 
jected to  monopolise  all  railroads  from 
the  east  and  south-east  of  London,  and  in 
that  must  he  successful.  A  Bill  for  a 
railroad  to  Croydon,  for  instance,  joining 
the  Greenwich  about  2|  miles  from  Lon- 
don, has  already  passed  the  Legislature. 
And  if  the  Croydon  should  send  an  arm 
into  Mr.  Cundy's  Brighton  line,  which  is 
contemplated,  it  will  add  materially  to 
the  traffic,  and,  of  course,  to  the  profits  of 
the  Greenwich  line.  For  let  it  be  ob- 
served, whether  the  Croydon  and  Brighton 
lines  pay  or  not  of  themselves,  their  con- 
tributions to  the  Greenwich  shareholders, 
being  in  the  shape  of  tolls,  will  be  nearly 
all  profit.  Again,  a  line  is  projected  from 
Greenwich  to  Gravesend ;  and  others  are 
talked  of  from  Gravesend  to  Rochester, 
Maidstone,  Dover,  &c.  Now,  whatever 
he  the  fate  of  these  rail  way sr  when  formed 
they  will  all  be  so  many  tributary  streams 
of  profit  to  the  Greenwich.  Thus,  with- 
out considering  its  own  traffic,  which 
will  doubtless  be  very  great,  the  Green- 
wich line,  like  the  trunk  of  a  tree,  must 
gather  strength  and  bulk  from  every 
branch  it  sends  forth. 

What  may  be  the  profits  from  these 
sources  it  is  no  easy  matter  to  estimate 
accurately,  and  1  should  be  exceedingly 
sorry  to  mislead.  But  as  my  purpose  is 
to  inquire  into  these  extraneous  profits 
for  an  object  which  will  presently  be  seen, 
I  shall  take  that  view  which  I  think  will 
furnish  results  rather  within  than  without 
the  truth.  It  is  obvious,  as  I  hinted  be- 
fore, that  whatever  these  branch-lines  pay 
to  the  Greenwich  will  be  a  toll,  that  is,  a 
certain  part  of  their  gross  revenue;  as, 
for  instance,  the  Croydon  Company,  in  re* 
gard  to  persons,  are  to  pay  3d*  per  head 
tor  the  2}  miles  distance.  Moreover,  the 
London  end  being  by  far  the  most  expen- 

*  My  information,  I  think,  can  here  be  scarcely 
correct.  For  this  is  only  1%4.  per  person  per 
mile,  while  the  Birmingham  and  Southampton 
Companies  are  permitted  to  charge  for  the  nse  of 
their  lines  So*.,  or  60  per  cent  more. 


slve  part  of  any  line,  the  Greenwich  Com- 
pany will,  I  have  no  doubt,  take  care  to 
mind  that  in  their  dealings  with  other 
Companies,  and  therefore  charge  higher 
than  in  proportion  to  the  mileage.  Now, 
the  Brighton  gross  annual  revenue  is  cal- 
culated, in  round  numbers,  at  500,0001. 
Let  us  suppose  a  half  of  it  comes  by  way 
of  Croydon,  and  the  other  goes  in  at  the 
west  end  of  the  town.  Then  a  -^th  of 
250,000/.,  which  is  a  less  proportion 
than  it  ought  to  be  for  2|  miles  on  the 
Greenwich,  gives  10,000/.,  or  2}  per 
cent  on  the  Greenwich  capital  for  the 
Brighton  Company's  toll,  exclusive  of 
Croydon.  Again,  the  Gravesend  com- 
pute their  gross  returns  at  120,000/.9 
and  they  run  4  miles  out  of  21  on  the 
Greenwich  line.  We  may  fairly,  there- 
fore, call  their  quota  a  |ih,  or  20,000/. 
per  annum,  that  is,  5  per  cent.  more. 
What  the  Croydon,  Rochester,  Maid, 
stone,  and  Do? er  revenues  are,  1  do  not 
know,  but  we  may  very  reasonably  put 
them  at  another  5  per  cent.  Thus,  then, 
the  annual  returns  from  the  branch-lines 
will  be  125  per  cent.,  for  all  of  which  the 
Greenwich  Company  will  only  have  to 
keep  the  railway  in  repair,  that  is,  on  such 
a  line,  a  mere  bagatelle,  if  the  rails  are 
once  laid  down  well  and  sufficiently 
strong.  If  to  all  this  we  add  4  per  cent, 
for  the  rental  of  the  arches,  with  10  per 
cent.,  as  1  have  shown  before,  which  they 
might  have  if  they  will  manage  the  foot- 
path well,  and  2  per  cent.,  which  is  less 
than  they  calculate  for  the  carriage- road 
on  the  north  side,  we  shall  obtain  no  less 
than  28  per  cent,  per  annum,  which  this 
Company  are  likely  to  draw  from  the 
public  without  even  their  using  their  own 
line,  and  with  scarcely  any  counterba- 
lancing expense.  Can  any  one  suppose 
that  the  projectors  of  the  scheme  were  not 
alive  to  this,  and  widely  awake  to  their 
own  interest,  however  little  they  may 
have  said  to  the  public? 

It  will  be  observed,  that  1  have  omit.  ~ 
ted  the  expense  of  locomotive-power.  s 
The  fact  is,  it  is  hardly  worth  noticing  in 
so  rough  a  calculation  of  per  centals. 
For  if  the  locomotive-power  on  the  Dar- 
lington is  contracted  for  at  fths  of  a 
penny  per  ton  per  mile,  it  would  be  very 
trifling  in  persons,  when  about  14  go  to 
the  ton;  and  therefore  in  the  per  cent- 
age,  even  throwing  goods  and  persons 
together,  it  would  be  an  insignificant 
fraction. 
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Beneficial  as  this  concern  will,  in  all 
probability,  turn  out  to  the  shareholders, 
I  question  whether  it  will  not  be  the  pa- 
rem  of  many  ruinous  speculations;  and 
it  is  to  prevent  this,  as  much  as  lies  in  my 
power,  that  I  have  now  entered  into  its 
peculiarities.   For  when  adventurers  hear 
of  a  division  of  profits  of  perhaps  35,  40, 
or  50  per  cent,  from  a  scheme  which  was 
allowed  to  slide  through  Parliament  be- 
cause it  was  thought  too  eminently  absurd 
to  deserve  opposition,  they  will  not  fail  to 
«se  it,  for  working  on  the  credulity  of 
those  who  may  not  be  acquainted  with 
the  singular  circums'ances  which  give 
such  advantages  to  this  line.    Where,  for 
example,  will  again  be  found  a  line  whose 
embankment  alone  may  produce  a  rent- 
roll  more  than  sufficient  to  defray  the 
whole  interest  of  the  capital?    Where 
again  could  another  line   be  projected, 
between  such  a  place  as  London  and  a 
couple  of  villages  within  so  short  a  dis- 
tance, whose  united  population  exceeds 
that  of  many  cities,  starting  too  from  the 
heart  of  the  capital,  and  traversing  a 
beautiful  country,  with  a  saving  of  one- 
third   of   the   distance?    Lastly,   where 
could  another  case  occur  in  which  a  line, 
from  foreign    resources    alone    without  * 
any  dependence  on  its  own,  and  without 
even  the  least  exertion,  may  reasonably 
expect  to  reap  an  income  two  or  three 
times  the  fair  interest  of  its  capital  ?   If  a 
parallel  case  cannot  be  found,  it  is  to  be 
hoped  this  Greenwich  line  will  not  be 
made  a  subject  of  comparison,  nor  turned 
into  a  decoy-bird  for  other  speculations. 
John  Herapath. 

Kensington,  Sept.  1835. 
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FURTHER   EXPERIMENTS   ON   INDIGO. 

Sir*-— The  action  of  sulphuric-  acid  on 
indigo  was  very  incorrectly  described  by 
the  older  chemists.  Jn  the  year  1776, 
Bergman  observed  that  when  indigo  in 
powder  was  sprinkled  upon  concentrated 
oil  of  vitriol,  sulphurous  vapours  were 
evolved,  clouds  of  a  green  colour  formed 
in  the  liquor,  and  at  the  same  time  great 
heat  produced.  Berthollet,  in  his  excel- 
lent work  on  Dyeing  (Hamilton's  trans- 
lation, vol  ii.  p.  66),  considers  the 
change  which  takes  place  to  be  caused 
by  a  species  of  combustion,  the  acid  fur- 
nishing the  indigo  with  oxygen.  Dr. 
Bancroft  conceived  the  solution  to  be  oxy- 
genated indigo  in  combination  with  sul 


phurie  acid,  the  acid  becoming  first  yel- 
low and  then  green,  owing  to  the  union 
of  part  of  the  oxygen  of  the  indigo  with 
part  of  its    hydrogen  determining    the 
formation  of  water;   he  supposed  that 
when  it  is  thereby  rendered  soluble,  it 
enters  into  a  triple  combination  with  the 
oxygen  and  sulphur  composing  the  acid, 
regaining  its  blue  colour  with  additional ., 
brightness  either  from  its  union  with  an 
increased  proportion  of  oxygen,  or  from 
some  effect  resulting  from  the  sulphur 
which  had  not  been  combined  with  it  err-  ,- 
ginally.     Dr.  Bancroft  also  observed,  that 
after  being  dissolved  by  sulphuric  acid, 
the  indigo  can  never  be  restored  to  its 
original  state;  he,  therefore,   calls  the 
whole  sulphate  of  indigo.    This  was  all 
that  was  known  on  the  sulject  when  Mr. 
Crum  commenced  his  researches,  which 
may  be  found  in  the  Philosophical  Trans- 
actions for  J  an  uary ,  1 823.     H  aving  care- 
ful ly  repeated  his  experiments,  together 
with  the  more  recent  ones  of  Berzelitis, 
and  having  made  a  few  observations  my* 
self  on  the  various  attendant  phenomena, 
I  propose  to  lay  them  before  your  readers. 
Jt  is  only  when  impure  indigo  is  em*. 
*    ployed  that  sulphurous  acid  is  generated, 
during  the  solution  of  that  substance  in 
sulphuric  acid  with  either  precipitated  or 
sublimed  indigo ;  although  there  is  prof- 
itably a  decomposition  of  the  acid,  there  . 
is  no  indication  of  it ;  heat  is  invariably 
produced,  and  I  think  it  is  pretty  evident 
that  water  is  formed,  and  that  the  oxygen 
and  hydrogen  gases  are  furnished  by  the 
indigo,  because  the  blue  colour  is  always 
restored  by  the  addition  of  water.    The 
indigo    during    solution    undergoes    a 
change,  which  is  more  or  less  complete, 
according  to  the  time  the  substances  are 
left  together  and  the  degree  of  tempera- 
ture to  which  they  are  exposed.   In  about 
24  hours,  at  the  ordinary  heat  of  sum- 
mer, the  indigo  is  converted  into  a  new 
substance,  for  which  Mr.  Cram  has  pro- 
posed the  name  of  cerulin. 

To  produce  cerulin,  I  digested  precipi- 
tated indigo  for  six  boars  in  very  highly 
concentrated  sulphuric  acid,  and  then 
poured  the  thick  bine  liquor  into  distilled 
water,  sulphate  of  potash*  precipitated  . 
a  dark  blue  substance,  which  was  thrown 
on  a  filter,  and  washed  with  a  solution  of 

•  Potash  itself  and  some  other,  neutral  salts  have 
the  sane  effect; 
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acetate  of  potash  •  and  subsequently  with 
alcohol;  while  wet,  the  new  substance 
bad  a  dark  blue  colour,  but  when  dry  it 
was  copper  colour.  Mr.  Cruin  calls  it 
cotruleo-sulphate  of  potash.  When  a 
portion  was  burnt,  no  purple  fumes  were 
formed,  but  a  considerable  quantity  of 
ashes  remained;  it  was  highly  deli- 
quescent, 3  grains  acquired  in  5  hours, 


by  exposure  to  the  air,  nearly  fth  df  a 
grain  in  weight.  I  made  a  great  man? 
experiments  to  ascertain  by  what  salts  it 
was  precipitated  when  dissolved  in  water, 
the  solution  being:  of  such  a  strength  that 
a  candle  appeared  when  viewed  tbrougt 
it  in  a  test-tube  of  a  purple  colour ;  the 
results  were  as  follows: — 


of 


potash 

do. 
do. 
do. 
do. 

do, 


j 


blue. 


Ulue. 


Muriate  of  soda 

Carbonate  of  soda  J 

Borate  of  soda        1    ^  ^mmm„ 

Phosphate  of  soda/no  chan*8- 

Muriate  of  ammonia— no  change. 

Nitrate  of  ammonia — blue. 


Prussiate 
Acetate 
Carbonate- 
Nitrate  — 
Sulphate  — 
Tartrate  — 
Muriate  — 
Iodide  of  potassium  J 

Nitrate  of  barytes— blue. 

Nitrate  of  silver — liquor  turned  mouse  colour,  but  no  precipitate. 

Nitrate  of  mercury  "* 

Acetate  of  lead       /blue. 

titrate  of  strontia  J 

Solution  of  gold — c°lour  destroyed. 

*\  "n  no  precipitate,  but  one  drop 

Muriate  of  iron    I      chance      Nitrate  of  copper     f     of  a  solution  of  either 
Sulphate  of  iron  I  g  *     Sulphate  of  copper  4     caused  the  flame  of  the 

J  J     candle  to  appear  blue. 


AU  these  blue  precipitates  appeared  to  be 
the  same;  being  dissolved  in  sulphuric 
and  boiling  muriatic  acids,  forming  fine 
blue  solutions— and  forming  colourless 
Solutions  with  nitric  acid.  Mr.  Crum 
supposes  cerulin  to  be  a  compound  of  1 
inaigo+4  water. 

At  the  commencement  of  the  solution 
of  indigo  in  sulphuric  acid  there  is  pro- 
duced a  purple  liquid,  and  if  the  action 
of  the  acid  is  stopped  before  cerulin  is 
formed,  this  purple  may  be  insulated,  and 
obtained  in  a  separate  state.  If  that  acid 
prepared  from  the  dry  proto-sulphate  ef 
iron,  and  called  after' the  place  at  which 
it  is  made,  Nordhausen  acid,  is  used,  the 
dilution  with  water  must  be  made  imme- 


diately after  solution,  but  with  the  com- 
mon acidf  it  requires  two  or  three  hours 
for  its  formation;  if,  however,  heat  is 
employed,  ten  minutes  is  sufficient.  After 
the  dilution  the  whole  must  be  thrown  ou 
a  filter,  a  blue  liquid  passes  through,  and 
indigo-purple  remains;  this  is  washed 
with  distilled  water  till  the  blue  colour  is 
extracted,  and  from  this  the  indigo  that 
has  been  changed  may  be  precipitated 
by  muriate  of  potash,  and  subsequently 
washed  with  distilled  water  till  the  wash- 
ings cease  to  form  a  white  oloud  with 
nitrate  of  silver.  The  substance  remain* 
ing  on  the  filter  Mr.  Crum  calls  phenicin, 
from  the  Greek  1»un£,  purple;  like  ceru- 
lin, the  solution  in  water  is  blue,  but  it  it 


*  Mr.  Crum  ascertained  that  cerulin  is  not  soluble  in  any  salt  of  potash,  although  it  is  almost  to  aw 
extent  in  hot  water;  he  recommends  the  acetate  as  possessing  the  advantage  over  the  muriate  or  sul- 
phate of  not  being  precipitated  by  alcohol  from  a  weak  solotion  in  water  as  they  are.  It  may  como 
Saintly  be  afterwards  removed  by  washings  with  alcohol.— See  note  DD  to  the  2d  volume  of  Ule's 
Translation  of  BerthoIIet  on  Dyeing. 

t  Since  it  is  of  importance  in  all  experiments  of  research  to  employ  pure  materials,  it  is  advisable 
to  purify  the  sulphuric  acid  used  in  these  experiments,  by  diluting  it  with  an  equal  weight  of  distilled 
water,  and  allowing  it  to  stand  till  perfectly  clear,  afterwards  evaporating:  in  a  glass  retort  contain- 
ing pieces  of  platina  (to  prevent  it  from  breaking),  till  of  the  strength  required  ;  by  this  means  in* 
sulphate  of  lead,  which  exists  in  considerable  quantities  in  commercial  sulphuric  acid,  may  be  com- 
pletely separated. 
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sparingly  soluble ;  it  was  precipitated  by 
every  salt  I  tried.  It  is  turned  green  by 
caustic  alkalies,  in  which  it  seems  to  re- 
semble syrup  of  violets;  by  standing, 
however,  the  green  colour  soon  vanished, 
and  a  purple  powder  slowly  collected. 
Mr.  Crum  considers  it  to  be  a  compound 
of  1  indigo  +  2  water. 

I  shall  now  describe  the  experiments 
-of  Berzelius,  by  which  it  will  appear 
that  lie  takes  a  different  view  of  the 
subject.  I  have  repeated  and  varied  them, 
and  come  to  conclusions  somewhat  differ- 
ent from  his.  Bcrzelius  remarks,  that  the 
action  of  sulphuric  acid  on  indigo  is 
attended  by  a  decomposition  more  or  less 
complete  of  the  acid.  Hypo-sulphuric 
be  finds  is  formed,  which  has  the  pro- 
perty of  uniting  with  organio  matters, 
the  latter  acting  as  bases,  and  forming 
permanent  compounds.  Fuming  suU 
phuric  acid  dissolves  revived  indigo  ra- 
pidly, and  without  the  disengagement  of 
any  sulphurous  acid ;  six  parts  by  weight 
are  sufficient  for  one  of  indigo,  but  of 
common  acid  one  half  more  is  required. 
The  solution,  says  Berzelius,  contains, 
1st,  indigo-purple,  2d,  sulphate  of  in* 
digo,  and  3d,  hypo-sulphate  of  indigo. 
He  thinks  it  probable  that  the  hypo- 
sulphuric  acid  may  have  been  formed  by 
the  decomposition  of  a  portion  of  the 
indigo,  which  at  the  same  time  has  given 
origin  to  a  new  purple  substance  (pour- 
pre  d'indigo).  The  more  fuming  the 
acid,  the  greater  the  quantity  of  hypo- 
Sulphuric  acid  produced.  The  best  me- 
thod of  procuring  these  two  acids,  viz. 
the  indigo-sulphuric  and  indigo-hypo- 
sulphuric,  for  examination,  is  first  to 
separate  the  phenicin  by  the  method 
described,  and  then  to  immerse  pieces  of 
clean  flannel  or  wool  into  the  blue  acid 
solution  till  the  colour  is  nearly  extracted 
(it  will  be  found  impossible  to  absorb  the 
whole  of  the  colour,  probably  owing  to 
the  presence  of  a  small  quantity  of  phe- 
nicin) ;  the  pieces  of  flannel  are  then  to 
be  well  rinsed  in  distilled  water  till  all 
the  adhering  acid  is  removed,  and  then 
digested,  taking  care  not  to  allow  the 
heat  to  rise  higher  than  140°  Fahr.  In 
water,  holding  in  solution  a  small  quan- 
tity oi  carbonate  of  ammonia,  the  colour 
will  be  transferred  by  this  means  from 
the  flannel  to  the  water,  which  Berzelius 
supposes  now  to  contain  indigo-sulphate 
and  indigo-hypo-sulphate  of  ammonia. 
The  next  step  of  the  operation  is  to  eva- 


porate to  dryness,  which  must  be  dene 
with  a  considerable  degree  of  cautiea, 
never  allowing  the  heat  to  rise  higher 
than  135°,  or  140°  at  the  most :  this, 
although  it  renders  the  process  extremely 
tedious,  is  absolutely  necessary;  when 
quite  dry  alcohol  is  poured  on  it,  which, 
according  to  Ber2elius,  takes  up  the  blue 
typo -sulphate  of  ammonia,  but  leave* 
the  blue  sulphate  of  the  same  base  un- 
touched ;  the  latter  is  dissolved  by  water, 
and  decomposed  by  acetate  of  lead  and 
the  resulting  salt.  Indigo- sulphate  of 
lead  is  again  decomposed  by  hydro-sul- 
phuric acid,  thrown  on  a  filter,  through 
which  drops  a  liquid,  at  first  yellow, 
owing  to  the  deoxidising  power  of  the 
hydro-sulphuric  acid,  but  rapidly  be* 
coming  of  a  beautiful  blue  colour.  Oa 
evaporating  this  to  dryness,  a  dark  blue 
substance  remains,  having  a  very  acid 
astringent  taste— it  is  indigo-sulphuric 
acid. 

Indigo-sulphuric  acid  is  an  extremely 
deliquescent  substance,  almost  as  much 
so  as  chloride  of  calcium ;  it  is,  of  course, 
very  soluble  in  water,  and  forms  with 
alkalies  a  class  of  salts  quite  distinct  from 
those  formed  by  the  hypo-sulphuric  acid* 
I  neutralised  three  small  quantities  with 
potash,  soda,  and  ammonia;  from  the 
two  first  a  dark  blue  precipitation  fell, 
the  last  remained  clear.  The  indigo- 
sulphates  of  potash  and  soda,  I  found, 
contrary  to  the  statement  of  Berzelius,  to 
be  very  soluble  in  water,  and  not  altered 
by  either  sulphuric  or  muriatic  acid* 
I  am  decidedly  of  the  opinion  that  when 
highly  concentrated  sulphuric  acid  is 
employed,  there  is  no  hypo-sulphuric  acid 
produced  j  but  when  it  partakes  in  the 
feast  degree  of  the  character  of  a  fuming 
acid,  the  production  of  that  acid  is  con. 
siderable,  for  when  a  small  quantity  of 
sulphur  was  boiled  in  the  acid  I  had  used 
in  all  my  experiments,  alcohol  became 
of  a  dark  blue  when  poured  on  the  dry 
residuum  at  the  proper  stage  of  the  pro- 
cess, and  acetate  of  lead  dissolved  in 
alcohol,  threw  down  a  blue  substance, 
which  subsequent  experiments  proved  te 
be  indigo-hypo-sulphate  of  lead.  I  must 
observe,  that  1  do  not  wish  to  oppose  my 
opinions  to  those  of  so  eminent  a  chemist 
as  Ber2eliu8 ;  I  have  merely  Stated  the 
facts  as  they  presented  themselves  to  me, 
and  I  lay  them  before  the  public  to  decide, 
where  the  error  (if  there  is  an  error)  lies, 
and  shall  be  thankful  to  any  one  wh6 
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will  take  the  trouble  through, (he  medium 
of  your  Magazine  to  point  them  out 

I  am,  Sir, 
Your  obedient  servant, 

Ctf.   '  j 

Bath,  September  7, 1835. 


"•w  mc-moor    buildings,      by   mr. 

CHBISTOFHER    UAVT,   ARCHITECT. 
(Ib  continuation  from  p.  808.) 

The  Committee  appointed  by  the 
1#  Associated  Architects"  (mentioned  in 
lliy  last  communication),  having  received 
several  plans  and  suggestions,  agreed  to 
institute  an  extensive  series  of  experi- 
ments, more  particularly  according  to 
three  plans  proposed  bv  Lord    Mahon 

6 forwards  Ear]  of  Stanhope),  Mr.  David 
artJey,  and  Mr.  Wood.  So  confident 
was  one  of  the  Committee,  the  late  Mr. 
Holland,  the  celebrated  architect,  of  the 
security  that  might  be  obtained  by  the 
adoption  of  these  plans,  that  he  freely 
and  gratuitously  granted  the  use  of  two 
new  houses  for  the  purpose  of  putting 
them  to  the  test. 

From  a  striking  defect  in  the  Report 
of  the  Committee,  no  accouut  of  Mr. 
Wood's  composition  is  given,  although 
the  experiments  made  with  it  were  nu- 
merous and  satisfactory.  The  methods 
of  prevention  proposed  by  Mr.  Hartley  and 
Lord  Stanhope,  were  considered  to  be 
quite  effectual ;  that  by  Mr.  Wood,  less 
so,  but  very  serviceable,  especially  at  the 
back  of  wainscot  linings,  &c.  Mr. 
Hartley's  plates  were  found  to  be  much 
less  liable  to  injury  than  Lord  Stanhope's 
composition,  which,  as  it  is  necessary  it 
should  be  quite  dry  before  the  boards  are 
laid,  must  be  guarded  from  accident  in 
the  interim.  But  if  Lord  Stanhope's 
method  is  strengthened  by  a  gauge  of 
plaster  or  quick  lime,  there  will  be  little 
to  apprehend.  Arches  of  cones,*  or 
bricks,  or  tiles,  used  instead  of  plates 
or  plaster,  will  answer  the  purpose,  but 
tfify  are  more  weighty  and  expensive. 

The  preventive  method  proposed  by 
Mr.  Hartley  is  thus  described  in  an  Act 

^.^  "?T*..ef  Pott«n'»  made  by  Mr.  Morris,  at 
l/ftiln  •  Hill,  near  London.  In  my  account  of 
the  New  Buckingham  Palace  (vol.  ix.  p.  354),  yoor 
readers  will  find  these  •«  cones  "  mentioned,  and 
in  a  snbseqoent  communication  described.  Dur- 
ing the  extensive  street  improvements  in  the  reign 
1  *  ^nK»  tbis  inveniion   was  introduced, 

and  has  been  since  that  period  extensively  adopted 
In  o«r  public  buildings,  F 


of  the  17th  Geo.  III.,  entitled,  "  An  act 
for  vesting  in  him  and  his  heirs  the  means 
of  prevention,  described  in  the  following 
terms :  —  "  My  invention    of  securing 
buildings  and  ships  against  the  calami. 
ties  of  fire  is  described  in  the  manner 
following — that  is   to  say,  by  applica- 
tion of  plates  of  metal  and  wire,  var- 
nished (?)  or  unvarnished,  to  the  several 
parts  of  buildings  or  ships,  so  as  to  jvre- 
vent  the  access  of  fire  and  current  of  air, 
securing  the  several  joints  by  doubling, 
overlapping,  soldering,  (?)  rivetting,  or  in 
any  other  manner  closing  them  up,  nail, 
ing,  serening,  sewing,  or  in  any  other 
manner  fastening  the  said  plates  of  metal 
into  and  about  the  several  parts  of  build- 
ings and  ships,  as  the  case  may  require.* 
The  method  of  applying  Mr.  Hartley's 
plates  is  as  follows: — 

Garret  Story.— Above  the  ceilrngw 
joists,  against  the  rafters,  down  to  the 
flooring-joists  of  the  garret  floor— namely, 
immediately  under  the  boards ;  home  to 
the  party-wall  and  home  to  the  front  and 
back  walls;  turned  up  against  the  plates 
of  the  partitions  and  agaiust  the  walls 
two  inches]  and  a  flashing  let  into  the 
wall  and  turned  down. 

All  the  Floors  in  the  several  stories  to 
be  secured  in  the  same  manner. 

To  secure  Wooden  Staircases. — The 
fire-plates  must  be  placed  upon  the  rough 
steps  and  risers,  in  such  a  manner,  that 
the  finished  step  and  riser  may  be  set 
close  upon  them. 

Mr.  Hartley's  experiments  were  made 
at  a  bouse,  No.  10,  Hans'  Place,  secured 
according  to  his  directions. 

Experiment  I.— August  2, 1702. 

A  fierce  fire  was  lighted  in  two  chim- 
neys in  the  basement  story ;  one  of  them 
having  in  it  a  wooden-box,  secured  with 
the  fire-plates,  and  the  other  having  a 
box  also,  but  not  secured.  The  lire 
having  continued  for  one  hour,  was  ex- 
tinguished. The  inside  boarding  of  the 
secured  box  was  burnt  and  left  the  platen 
bare,  and  supported  by  the  quarters, 
which  quarters  remained  good;  one  of 
the  joists  under  the  bottom  was  partly 
burnt.  The  unsecured  box  in  the  other 
chimney  was  totally  demolished  in  forty 
minutes. 

Experiment  2. 
A  fierce  fire  was  lighted  on  the  floor  in 
the  back  garret,  and  against  the  ashler*. 
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i»g$  both  of  which  had  been  secured. 
(The  ceiling  underneath  was  not  laid.) 
This  fire  was  extinguished  after  the  space 
of  one  hour,  at  which  time  the  flame 
had  made  its  way  through  the  boards, 
and  taken  hold  of  the  joists  underneath' 
the  plating.    The  flooring-boards  were 
burnt  away  in  the  seat  of  the  fire,  leav- 
ing the  plates  quite  bare  ;  upon  remov- 
ing the  plating,  the  foot  of  the  ashlers 
.  and  plates  upon  which  they  rested  ap- 
,  peared  charred  about  12  inches  up. 

Experiment  3. 
A  rough  staircase  having  been  prepared 
and  duly  secured,  afire  was  lighted  upon 
.the  winders,  and  extinguished  at  the  end 
<of  thirty  minutes.  At  this  time  the  treads 
and  risers  appeared  charred,  and  one 
riser  burnt  entirely  through  under  the 
iread  of  one  of  the  winders.  A  small 
corner  of  the  rough  tread  underneath  the 
plating  appeared  charred. 

..  Experiment  4.— October  4,  1792. 
.  At  ten  minutes  past  two  o'clock  a  fierce 
fire  was  lighted  in  the  second  story  back 
loom  on  the  floor  and  in  the  angle  against 
the  partitions,  which  separated  the  room, 
both  rooms  having  been  previously  se- 
cured. In  the  course  of  a  quarter  of  an 
hour  from  the  commencement  of  the  fire, 
the  skirting  was  burnt,  and  the  flame  ex- 
tended itself  through  the  lath  and  plaster, 
and  took  hold  of  the  foot  of  one  of  the 
quarters,  which  was  in  a  short  time  con- 
sumed twelve  inches  up.  A  t  five  minutes 
past  three  o'clock  (being  tbree  quarters  of 
an  hour),  the  smoke  appeared  through  the 
plates  underneath  the  flooring.  At  twenty 
minutes  past  three  o'clock  (being  an  hour 
and  ten  minutes),  the  fire  itself  appeared 
through  the  flooring,  and  at  half-past 
three  took  hold  of  a  joist,  but  did  not 
continue  its  course  long. 

It  appeared  clearly  from  the  experi- 
ments that  the  plating  will  effectually 
prevent  all  fires  extending  itself  to  any 
material  distance. 

C.  Davy,  Architect. 

a,  Fmlval'i-foB,  S«pt.  2, 1833. 
{To  be  conHmted.) 


VENTILATION   OF  STAGE-COACHES. 

Sir,— -Permit  me  to  offer  to  the  public, 
through  the  medium  of  your  widely- 
extended  Magazine,  a  hint  or  two  from 
an  old  traveller,  on  the  subject  of  stage- 
coach ventilation.    Many  others  as  well 


as  myself  have  doubtless  been  atmoyed 
by  the  aerophobia  of  many  who  travel  by 
our  public  carriages,  and  the  pertinacity 
of  such  persons  in  keeping  the  windows 
closed  for  fear,  as  they  say,  of  catching 
cold.  Such  persons  have  yet  to  learn 
that  colds  are  more  frequently  the  con- 
sequence of  closely-confined '  air  in  a 
badly  ventilated  apartment,  than  by  free 
exposure  to  the  wind  and  weather.  Some 
people  seem  to  regard  fresh  air  as  poison, 
and  do  all  in  their  power  to  exclude- it; 
for  my  own  part,  I  think  it  is  the  only 
one  of  the  numerous  blessings  of  Provi, 
dence  that  cannot  he  taken  to  excess. 

The  mode  of  ventilation  f  would  sug- 
gest, is  simply  this,  that  the  sashes  of 
mails  and  other  stage-coaches,  instead 
of  being  glazed,  as  at  present— the  panel 
formed  by  a  pane  of  glass — should  be 
made  with  wire-gauze,  such  as  is  now 
extensively  in  use  for  window-blinds. 
The  vehicle  would  by  this  means  be 
amply  ventilated  without  annoyance  to 
any  one  by  currents  of  air ;  and,  iu  case 
of  rain,  the  sashes  might  be  kept  up 
withont  the  choice  of  evils  at  present  ex* 
perienced,  either  to  be  wet  through  or 
suffocated. 

An  Old  Traveller. 


JOURNEY    FROM     LONDON    TO    BIRMING- 
HAM in  oneof  mr. Hancock's  steams 

CARRIAGES. 

The  London  and  Birmingham  Steam- 
Coach  Company,  on  Friday,  August  28^ 
started  one  of"  Mr.  Walter  Hancock's 
steam-carriages,  in  order  to  ascertain  the 
power  required  for  running  steam-car-' 
riages  (for  carrying  passengers)  on  the 
turnpike-road  between  the  above-men. 
tioned  places ;  and  also  for  the  purpose 
of  building  carriages  for  the  aforesaid 
line  of  road.  The  trips  were  made  to* 
the  following  towns,  where  the  Commis- 
sioners of  the  several  Trusts  were  assem- 
bled to  view  its  performance,  namelyv 
Redbourn,Brickhill,  Dunstable,  Daven  try;  * 
Coventry,  and  Birmingham.  These  ex- 
periments pointed  out  that  an  engine  of 
greater  power  was  required  between 
London  and  Dunstable  than  would  be 
necessary  between  Dunstable  and  Daven- 
try,  arising  from  the  nature  of  the  soil, 
and  the  materials  of  which  the  roada 
were  composed ;  showing  that  a  level 
road  of  inferior  materials  is  more  injuri- 
ous to  draught  than  a  hilly  road  formed 
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ef  good  stout,  and  properly  constructed* 
The  greatest  obstacles  the*  carriage  met 
wilfa  were — Ridge  Hill  and  River  Hill, 
between  London  and  D unliable— Hock- 
cliff  Hill,  Denbigh  Hall  Hill,  and  Weedon 
Hill,  between  Dunstable  and  Daventry 
—and  on  the  third  station,  between  Da- 
ventry and  Birmingham,  the  ascent  at 
Ryton  Toll  gate,  and  the  entrance  to  the 
town  of  Birmingham.  The  engine  with 
which  these  experiment*  were  made,  was 
built  for  short  runs  and  a  level  road  ;  and 
having  performed  the  distance  between 
London  and  Birmingham  at  the  rate  of 
ten  miles  an  hour,  it  clearly  demonstrates 
that  engines  of  the  same  weight,  and 
possessing  double  power,  (of  which  one 
or  two  are  now  built,)  will  maintain  a 
speed  of  from  14  to  16  miles  an  hour, 
throughout  the  journey.  These  carriages 
are  intended  to  carry  about  25  passengers 
each  ;  the  fares  inside  not  to  exceed  11., 
And  outside  10*.  It  is  expected  the  ar- 
rangements will  be  completed  and  the 
Carriages  ready  to  start  by  the  beginning 
of  March,  1836.  The  manner  in  which 
the  carriage  was  received  by  the  nume- 
rous crowds  of  people  on  the  road  was 
truly  gratifying.  We  hear  that  it  is  the 
intention  of  the  Company  to  employ  the 
present  coachmen  and  guards  as  direc- 
tors of  the  steam-carriages.  —  Coventry 
Mercury  t 

MR.  M'CURDY'S  DUPLEX  GENBEATOX  AMD 
THB  BOILERS  OF  MR.  00  LB  AND 
COLONEL    MACERONB. 

Sir,— In  your  last,  (No.  629),  N.  D.  C. 
has  really  insulted  the  senses  and  un. 
derstandtnsrs  of  your  readers,  by  com- 
paring M*Curdy's  "  duplex  generator," 
composed  of  hollow  cylinders,  inside  of 
each  of  which  is  inserted  another  hollow 
Cylinder  closed  at  both  ends,  &c.  &c, 
to  Mr.  Ogle's  boiler  of  double,  upright 
cylinders,  open  at  each  end  for  the  free 
paeeage  of  the  fire  through  the  centre  of 
the  water  contained  in  each  I  It  is  not 
necessary  to  say  a  word  as  to  the  utter 
blindness  of  the  comparison ;  a  printer's 
Index  OtsF*)  to  the  drawings  of  the  two, 
which,  unluckily  for  N.  D.  C,  happen  to 
he  both  in  the  same  Number  (620),  will 
suffice  for  any  one  who  hath  eyes  in  his 
head. 

Mr.  Ogle,  I  see,  talks,  in  your  last 
Number,  of  steaming  it  "  over  the  Alps." 
He  tVs  not  "  boast"  or  "  whine !"  He 
only  says  what  he  could  and  would  do, 
would  people  but  give  him  money  J   My 


baring  scrupulously  abstained  from  say- 
ing a  word  about  my  doings,  sate  and 
except  by  republishing  verbatim  the  pub. 
lishcd  reports  of  othere— disinterested 
public  men— is  called  "  puffing  and 
boasting!"*  /  am  "  the  only  boaster!" 
Be  it  so.  1  am  not  ashamed  of  such 
boasting!  Let  others  show  the  like! 
But  more  of  this  anon,  in  the  second  edi- 
tion of  my  last  pamphlet*  "  Let  the 
galled  jade  wince." 

Your  obedient  servant, 

F.  Mackbonb. 


ELECTRO-MAGNETIC   MOVING  JO  WEB. 

British  JssocUUUn.^  Section  tf  Mathem— 
ties  and  General  Phytic*. 

The  Rev.  Mr.  M'Gauley  exhibited  the 
working  model  of  a  machine  for  pro- 
ducing moving  power  by  the  application 
of  electro-magnetic  influence.  The  model 
consisted  of  a  pendulum,  the  lower  part 
of  which  was  a  magnet  placed  with  its 
poles  opposite  to  the  ends  of  two  horse- 
shoe bars  of  soft  iron,  round  which  were 
coiled  helices  of  wire  so  arranged  that 
by  the  end  of  the  helices  dipping  into 
cups  of  mercury  the  poles  of  a  simple 
galvanic  battery  could  be  alternately 
made  to  communicate  with  the  cups  in 
one  order,  and  the  next  instant  the  ma* 
chine  reversed  that  order  by  means  of  a 
system  of  bent  wires,  caused  to  vibrate 
upon  an  axis,  the  ends  of  these  bent 
wires  alternately  dipping  into  one  pair  of 
cups,  and  the  next  vibration  into  another ; 
by  these  means  the  soft  iron  horse-shoes 
are  at  one  instant  a  magnet  with  the 
poles  iu  one  order,  the  pendulum  being 
then  attracted  towards  both  these  poles, 
but  the  next  instant,  the  poles  being  re- 
versed, the  pendulum  is  thrown  forcibly 
back,  while  the  opposite  Soft  iron  horse- 
shoe is  now  a  magnet  ready  to  attract  it ; 
then  again  it  is  thrown  back  from  this 
second  temporary  magnet  by  the  instan- 
taneous reversing  of  its  poles,  and  so  on. 
The  model  worked  smoothly  and  with  a 
very  uniform  regulated  motion,  and  ap- 
peared to  be  capable  of  working  for  a 
great  length  of  time.  Mr.  M'Gauley 
6tated  that  the  erosion  of  the  zinc  plate 
was  so  inconsiderable,  that  there  was 
hardly  any  limit  to  the  length  of  time 
that  the  model  would  continue  working. 
The  acid  best  suited  to  the  purpose  was  a 

■    -.■■        Ifc-M      ■■!■     i«l     Hi    «««■  ■■■■ I. » ■ 
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story— whose  was  that!— Ed.  M.  M. 


Digitized  by 


Googk 


Ms.  mall's  wiAJC-iwaiNi  imfroVkmints. 


4W 


mixture  of  one  part  nitric  acid,  two  parts 
Sulphuric,  and  one  hundred  water;  he 
also  stated  that  the  acid  in  practice  could 
be  always  renewed  by  baring  a  constant 
dropping  of  fresh  acid  liquor  into  the 
trough,  while  a  similarly  gentle  discharge 
of  the  spent  acid  from  the  trough  could 
be  kept  up.  He  stated,  that  a  numerical 
comparison  of  the  economy  of  this  mode 
of  producing  motive  power  with  that  de- 
pending upon  the  agency  of  steam,  would 
give  a  vast  preponderance  in  favour  of 
this  method,  while  the  part  of  the  power 
consumed  in  working  the  machine  itself 
might  be  left  entirely  out  of  account, 
since  the  apparatus  which  changed  the 
poles  in  his  model,  would  equally  suffice 
in  a  machine  capable  of  working  with 
the  power  of  one  hundred  horses,  In  his 
model  he  only  worked  one  of  the  two 
soft  iron  magnets,  and  its  power  was  only 
that  of  lifting  seven  pounds,  and  yet  this 
.  appeared  to  be  sufficient  to  overcome  all 
the  friction,  inertia,  and  other  impedi- 
ments to  motion,  of  the  several  parts  of 
the  machine. 

The  exhibition  of  this  model  was  re* 
ceived  with  sincere  and  reiterated  ftp* 
plause,  and  many  scientific  men  present 
expressed  sanguine  expectations  of  the 
value  of  the  method  in  a  practical  point 
of  view,  all  agreeing  that  it  was  the  best 
attempt  vet  made  of  the  many  schemes 
that  had  been  proposed  for  producing 
motive  power  by  the  electromagnet. —• 
Athen&um. 

mb.  hall's  steam-enginb  improve- 
ments. 

$ir,^-Although  it  is  long  since  1  ex* 
pressed  my  opinions  on  this  subject,  1 
trust  I  shall  not  be  considered  either  out 
Of  time  or  place  in  again  recurring  to  a 
"  matter  (as  you  truly  say)  confessedly  of 
some  public  importance." 

No  sooner  was  my  first  letter  (com* 
meneing  with  the  truism,  "  that  in  these 
days  of  quackery,  extraordinary  announce-* 
men  ts  are  most  certain  to  create  sus- 
picion"— see  p.  156,  vol.  xvili.)  before  the 
public,  than  I  was  most  unmercifully  at- 
tacked by  Mr.  Hall — no,  J  ask  pardon, 
not  by  Mr.  Hall  (for,  by  the  advice  of  his 
professional  and  confidential  friend,  Mr. 
A.  Rosser*  p.  278,  last  volume,  he  has 

*  Had  it  not  been  for  the  P.  S.  to  Ibis  gentle- 
man's letter,  I  sbeald  never  have  believed  it  possi- 
ble, that  the  liberal-minded  advocate,  and  great 


long  since  determined  never  to  appear  in 
a  controversy  on  the  subject  of  his  own 
inventions),  but  by  the  vnpresumingf 
"  Audax,"  and  his  coadjutor,  Mr.  J. 
Ride. 

In  1832,  Mr.  Hall,  be  it  remembered, 
published  a  particular  and  detailed  ac- 
count of  "  the  five  parts  of  his  invention) 
all  mutually  assisting  each  other,  and  con* 
stituting  a  perfect  whole;'1  which  per- 
fection, it  was  stated,  was,  and  could  only 
be  obtained  by  his  "  particular  mode  of 
using  metallic  surfaces,"  viz.  "  by  keep* 
ing  them  full  of  the  water  resulting  from 
the  condensation  of  the  steam,  which  be- 
comes the  internal  condensing  water," 
for  want  of  which,  all  previous  attempts  to 
attain  this  desideratum  had  proved  abor- 
tive. All  this  was  strenuously  upheld 
and  insisted  upon  by  "  Audax"  and  Mr. 
J.  Ride;  the  latter  even  went  a  step  fur- 
ther, and  vouched  for  it  as  the  "  great 
principle,"  which,  in  fact,  formed  ♦•  th* 
substratum  of  the  whole  invention."  t 
should  think  there  is  not  one  among  your 
innumerable  readers,  who,  having  wit- 
nessed the  contumely  with  which  I  waf 
treated  in  vol.  xviii.— particularly  forsay# 
ing  that  the  water  confined  in  the  refri- 
gerating pipes,  by  means  of  the  caps, 
could  be  of  no  other  use  than  to  reduce 
their  "  sectional  area"— I  say,  no  one 
could  possibly  imagine,  that  that  hint 
should  have  been  made  the  basis  of  Mr. 
Hall's  last  patented  improvements,  the 
most  prominent  feftture  of  which  knprwi* 
ment  on  perfection  iteelf,  consists  of  get- 
ting rid  of  the  internal  condensing  watef 
by  doing  away  with  the  wonder-working 
caps,  and  fixing  the  pipes  vertically  in- 
stead of  horizontally,  and,  finally,  by  re- 
ducing them  to  about  -fths  of  their  ori- 
ginal '«  Sectional  area. fT  Thus  at  once 
upsetting  in  toto  that  most  beautiful  and 
scientific  "  great  principle,"  '*  the  Sub- 
stratum of  the  whole  invention*" 

Again,  in  the  item  of  fuel  Mr*  Hall 
first  stated  the  saving  to  amount  to  two- 
thirds,  but  how  stand  his  testimonials  ? 
"  Audax"  does  not  mention  any  saving. 
Mr.  J.  Ride  would  have  said  a  great 
deal,  but  was  forced  to  acknowledge  he 
knew  nothing  about  it.  Mr.  J.  Wright 
says,  that  on  board  the  Prince  Llewellyn 


champion  of  the  emancipation  of  the  jnnior  class 
of  chimney-sweepers,  con  Id  give  pnblicity  to  such 
illiberal  sentiments,  which,  if  carried  into  effect* 
mast  clap  the  padlock  on  the  minds  of  more  than 
half  your  correspondents. 
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he  "  can  fully  testify  the  saving  is  fully 
one-third  of  the  fuel  formerly  consumed." 
Captain  K.  B.  Martin's  statement  is  still 
wore  vague—4'  he  is  convinced  that  in 
smooth  water,  &c,  the  vessel  is  rather 
faster,  and.  the  saving  of  fuel  is  about  a 
tan  per  average  passage.  ' '  Messrs.  Lloyd 
and  Kingston,  in  their  Report  to  the 
Lords'  Commissioners  of  the  Admiralty, 
say  not  one  word  of  any  saving  in  fuel, 
but  give  it  as  their  opinion  that  "  the 
power  of  the  engines  is  not  diminished/' 
the  total  silence  of  these  gentlemen  as  to 
fuel  may  perhaps  in  some  measure  be  ac- 
counted for  by  an  experiment  which  I 
have  heard  confidently  spoken  of,  wherein 
the  savin ir  amounted,  not  to  upwards  of 
60,  as  at  first  stated  by  Mr.  Hall,  nor  to 
30,  as  fully  testified  by  Mr.  J.  Wright, 
nor  yet  to  either  20,  10,  or  5,  but  posi- 
tively to  no  more  than  2£  per  cent. ! ! ! 

The  following  is  an  extract  from  the 
evidence  given  by  J.  Field,  Esq.,  before 
the  Select  Committee  on  Steam  Naviga- 
tion to  India,  p.  253 : — 

"  886.  Are  you  aware  of  the  improvement 
introduced  into  some  steam-vessels,  to  con- 
dense the  steam  in  the  pipes,  without  ad- 
mitting the  jet  of  water  into  the  aperture? — 
I  am. 

"  888.  Do  you  think  it  likely  that  this 
will  be  brought  to  perfection?  I  do  not 
know;  if  it  succeeds,  it  will  be  a  very 
great  advantage." 

To  appreciate  justly  the  value  of  this 
evidence  to  the  public  at  large,  it  must  be 
remembered,  that  Maudsley  and  Field 
stand  first  on  Mr.  Hall's  list  of  "  emi- 
nent engineers,"  who,  "  having  fully  in- 
vestigated the  matter,"  have  taken  licenses 
under  the  patent. 

Surely,  Mr.  Editor,  there  never  was 
such  vague,  negative,  and  inconclusive 
evidence  before  published  in  support  of 
an  invention  with  such  extraordinary 
pretension!. 

I  remain,  Sir,  very  respectfully  yours, 
T.  V.  Robson. 

Sept.  3, 1835. 

MR.  G ALT'S  SUBSTITUTE   FOR   STEAM- 
POWER. 

Sir, — Seeing  in  your  last  Number,  un- 
der the  title  of  "  Substitute  for  Steam- 
Power,"  a  plan  by  which  Mr.  Gait  pro- 
poses to  avail  himself  of  the  power  of  a 
Bramah's  hydrostatic-press  in  producing 
motion,  I  am  induced   to  trouble  you 


with  a  few  remarks  on  the  subject,  the 
same  idea  having  occurred  to  myself  not 
many  days  previously  to  my  seeing  the 
article  on  the  subject,  but  which,  on  con- 
sideration, I  believe  not  to  be  applicable. 
It  is  evident  that  if  a  cylinder,   in 
which  a  piston  is  made  to  move  air-tight, 
and  the  upper  surface  of  which   is  ex-»r 
posed 'to  the  atmosphere,  be  filled    with*. 
water  so  as  to  exclude  all  the  air,  and 
that  then  this  water  be  allowed  to  escape 
by  an  orifice  at  the  bottom,  a  vacuuna 
will   be    produced    beneath  the  piston,  '. 
which  consequently  will  be  pressed  down 
with  a  force  proportionate  to  the  surface  » 
exposed.     Here,  then,  we  would  seem  to .'. 
have  a  determinate  moving-power,  bat  it 
is  evident  that  the  motion  produced  would 
be  but  slow,  as  it  would  require  a  certain 
time  for  the  water  to  escape  even  from  a 
considerable  orifice.     Mr.  Gait  proposes, 
if  I  mistake  not,  that  this  motion  be  ap- 
plied to  work  a  forcing-pump,  or  some 
other  contrivance  by  which  a    certain 
quantity  of  water  is  to  be  raised  so  as  to 
exert  a  pressure  on  the  bottom  of  the 
piston  in  the  large  cylinder,  as  soon  as  it 
has  reached  the  bottom,  and  thus  raise  it; 
but  here  comes  the  difficulty.   The  power 
of  Bramah's  hydrostatic-press  is  known  to 
depend  on  the  relative  diameters  of  the 
two  pistons.    Suppose  the  piston  in  the 
large  cylinder  to  be  one  foot  in  diameter, 
and  that  of  the  forcing-pump  to  be  half 
an  inch,  then  the  pressure  of  the  water 
on  the  bottom  of  the  large  piston  will  be 
to  the  pressure  of  the  smaller  piston  as  a 
square  foot  to  a  quarter  of  a  square  inch 
(the  areas  of  circles  being  as  the  squares 
of  their  diameters),  that  isr  as  144  square 
inches  to  £ih  of  a  square  inch,  or  as  576 
to  1 ;  and,  therefore,  if  the  pressure  of 
1  lb.  weight  be  given  to  the  water  in  the 
forcing-pump  by  means  of  its  piston,  the 
larger  piston  will  be  moved  upwards  will* 
a  force  of  576 lbs.;  heuce  the  smallest 
given  quantity  of  a  fluid  may  be  made  to 
produce  an  unlimited  pressure,  either  by 
diminishing  the  diameter  of  the  column, 
and  increasing  its  height,  or  by  increasing 
the  surface  which  supports  the  weights 
but  it  is  evident  that  the  motion  produced 
by  such  pressure  upon  the  piston  in  the 
large  cylinder  will  be  but  through  an  in- 
definitely short  space,  as  it  would  require 
a  column  of  water  in  the  small  cylinder 
of  the  forcing-pump  to  be  raised  to  a  pro- 
digious height  in  order  to  equal  the  con- 
tents of  the  larger  cylinder;  consequently,    , 
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the  length  of  stroke  of  the  large  piston  duoed  to  the  following  -.—that,  by  closing  the 

must  be  very  short,  while  that  of  the  small  apparatus  altogether,  the  temperature  of  the 

piston  must  be  a  proportionately  long  one,  included  water  may  be  raised  to  any  required 

The  impelling  power  produced,  in  the  first  a"00"1*  5  that,  therefore,  in  proportion  as  the 

instance,  by  the  descent  of  the  large  pis-  Ic.mPera?Kre.  of  th*  ?urface  °[  *?  **"» 

ton    must  act    then    at  a  irreat  mecha-  h,&her>  their  ""P**81*  may  bc  diminished, 

ion,  must  act,  men,  at  a  great  mectia-  d  h      h-     m      w      ^            u     ^ 

meal  disadvantage  in  raising  the  weight  uaed>  ^  th      aftn  u  ^  accommo*ated, 

at  the  end  of  a  Ion*  lever,  by  means  of  a  Bnd  placed  in  situationg  wherc  large  onet 

Sower  at  the  end  of  a  very  short  one ;  and  wouij  be  impracticable;  that  the  cost  of  the 
ere,  I  conceive,  that  instead  of  motion  apparatus  is  thus  much  reduced;  that  no 
being  produced,  there  would,  on  the  con-  fresh  supply  of  water  is  ever  needed,  and, 
trary,  be  an  equilibrium  between  the  therefore,  no  deposit  of  sediment  can  take 
weight  and  power.  place  in  the  tubes ;  that  the  higher  tempera- 
Such  was  the  view  that  I  had  taken  of  ture  enables  the  fire  to  be  raised  proportion- 
this  subject  before  I  saw  the  article  in  aWy  in  intensity,  and,  therefore,  to  burn  less 
your  last  Number.  I  may  be  mistaken  in  J?  waste»  °'  to  a  mo*  advantageous  use  of 
that  view,  and  if  so,  should  be  glad  to  be  fuel  \  an.d  t1hatJess  ™**  of  ™ter  anud.  aP; 

corrected.     If  the  object  could  be  attained  lu^^^V^^l^'c  2j!Si 

r        ..       .,            •*      -  .,     .     ,      .   ..  think,  is  a  pretty  fair  statement  ot  all  that 

Of  applying  the  power  of  the  hydrostatic-  can  £  ^^  ^^  in  favour  of  the 

press  in  producing  an  effective  moving-  pressure  8y8tem.  J^%  us  now  sec  how  far  the 

power,  it   would    certainly  be    a    most  allegations  are  borne  out.    First,  it  will  be 

important  addition  to  the  present  state  of  advisable  to  see  what  increase  of  temperature 

mechanical  knowledge.  we  shall  get,  in  proportion  to  the  increase  of 

Should  these  remarks  appear  to  you  to  pressure  on  the  apparatus,  over  and  above 

be  worthy  of  insertion,  212°  Fahr. ;  accordingly,  from  Dulong  and 

You  will  oblige,  &c,  Arago's  tables  of  elasticity  and  temperatures, 

Hyoraulicus.  tne  l&test  and  probably  most  accurate  tbat 

Sept.  *,  1S35.                                             *  have  been  formed,  we  extract  the  following, 

P.  S.l-Mr.  Gait,  in  the  article  I  allude  omittin/  decimal81- 

to,  mentions  the  application  of  his  pres-  T  "?!'. *!Ti£  Fahr. 

sure-syphon  to  the  propelling  of  vessels.  2   !...'.'....'*.'* —   250 

Not  being  acquainted  with  the  principle  J   *JJ 

of  this  machine,  1  should  feel  particularly  a    '.'.'.'.'.'. '..1'.'.'.]'.'.'.   sor 

obliged  to  you,  or  to  any  of  your  cone-  J   3*° 

spondents,  to  explain  it  in  a  subsequent  8   .".".".'.'.*." .'."."."."." ."."."   In 

number  of  your  valuable  Magazine.  o   350 

'  10     358 
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[We  copy  the  following  judicious  re-  w   5l0 

marks  from  an  article  in  the  last  Num-  Prom  this  we  perceive,  that,  to  increase 

ber   of   the    Architect.    Mag.,    on    the  *&«  temperature  of  the  included  water  in  the 

«  Comparative    Advantages  and  Disad-  tubes»  only  onc-ua*f  more  *han  in  any  «»• 

vantages  of  the  various  Hot-Water  Sys-  ««  I*"  J8"*  namely,  to  raise  it  from 

tpms»    The  author  lavs  it  down  as  a  212°  to  31tf>,  we  must  produce  a  pressure  on 

terns.       I  tie  author  lays  it  down  as  a  every  part  of  the  surface  of  the  apparatus  of 

general  rule,  which  he  supports  by  many  gix  i^kwpheNM9  or  0f  ninety  pounds,  to  the 

cogent  arguments,   that  the    hot-water  square  incll>  nearly .  and  tbat>  t0  raise  tni9 

system,  now  so  much  in  vogue,  is  only  temperature  again  by  one-half,  or  to  477°, 

properly  applied  where  great  uniformity  we  must  increase  the  pressure  to  nearly  forty 

of  temperature  is  important,  and   where,  atmospheres,  or  to  the  enormous  amount  of 

at  the  same  time,  ventilation  or  change  six  hundred  pounds  on  the  square  inch, 

of  the  mass  of  the  air  heated  is  unneces-  To  this  latter  temperature  and  pressure  I 

sary,  and  rapidity  in  increasing  the  tem-  believe  Perkins's  tubes  never  have  been  at. 

peralure,  is  not  required.      He  objects,  tempted  to  be  raised,  for  the  best  of  reason?, 

therefore,  altogether  to   its    use  in  air-  that  they  would  not  stand  it:  to  the  formrr 

ing    n,oms    churches,    theatres,   &c-  £^^^^ 

JSD.  JU.  M.J  water  -s  a^uany  doubled,  or  424°,  and,  con- 

The  advantages  attributed  to  this  mode  of  sequently,  the  surface  of  the  pipe  also  doubled 

warming  by  hot  water  may,  I  think,  be  re*  in  beat;  as  the  heating  power  of  every  body 
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tbat  radiates  if,  cat$rU  parihu,  directly  as 
the  temperature  and  surface  of  radiation,  so 
here,  the  temperature  being  doubled,  ire  may 
reduce  tbe  surface  by  one-half,  and  have  the 
fame  heating  power;  in  other  words,  the 
•■tire  gain  is,  that  tbe  diameters  of  tbe  pipes 
may  be  reduced  by  one-half.  This,  however, 
is  not  exactly  the  way  in  which  the  reduction 
is  made;  for  tbe  diameters  of  tbe  pipes  are 
kept  always  of  tbe  same  dimension  (about 
one  inch),  and  tbe  variation  of  surface  is  pro, 
duced  by  lengthening  or  shortening  them. 

This,  certainly,  is  no  sufficient  induce* 
meet  for  incurring  tbe  danger  of  having  a 
network  of  tubes  running  in  all  directions 
about  a  building,  charged  with  an  intensely 
heated  fluid,  at  so  enormous  a  pressure.  But 
the  advocates  of  tbe  system  contend  that 
there  is  no  danger  whatever,  and  that  tubes, 
charged  to  six.  eight,  ten,  or  a  dozen  at* 
Biospheres,  with  water  and  highly  elastic 
steam,  are  perfectly  safe  and  innocuous;  for 
that  the  tubes  are  proved,  before  they  are 
used,  to  bear  one  thousand  pounds  to  tbe 
square  inch;  that  they  are  so  small,  that* 
even  if  burst,  no  danger  can  arise;  tbat 
nigb-pressure  steam  will  not  scald,  &o.  ecc. : 
ail  which,  let  those  believe  who  can,  I,  tor 
one,  cannot;  and  I  do  not  believe  any  twelve 
intelligent  engineers  (I  do  not  mean  hot- 
water  engineers)  can  be  found  who  will  agree 
in  a  verdict  of  "  safety." 

To  give  my  own  particular  notion,  how- 
ever, of  why  this  mode  of  heating  is  unsafe : 
— The  tubes  used  are  what  are  called  strong 
"  rolled  gas  tubing/'  which  is  made  of  thin 
plate  iron,  with  the  edges  united,  without 
any  lap,  by  pressure  between  the  rolls,  at  a 
welding  heat;  and  I  never  yet  have  seen  a 
piece  of  it  tbat  would  stand  five  hundred 
pounds  to  tbe  inch,  much  less  a  thousand  ; 
to  which  latter  amount  I  do  not  believe  they 
are  subjected,  notwithstanding  what  is  as- 
ferted ;  and  any  one  who  knows  tbe  difficulty 
of  making  and  keeping  in  order  a  pump  and 
valves,  with  otber  apparatus,  &c,  capable 
of  forcing  pipes  to  that  pressure,  will,  pro* 
bably,  agree  with  me.  Secondly,  when  gas* 
pipes  burst,  they  almost  always  rip  open  at 
the  usually  imperfect  weld,  and  that,  too, 
for  a  good  length ;  the  result  of  which  would 
be,  in  this  case,  tbat  a  gush  of  a  fluid,  half 
water  and  half  steam,  would  rush  out,  and 
continue  to  do  so  until  it  had  completely 
emptied  the  whole  apparatus :  and,  supposing 
it  were  true  that  steam  only  made  its  way 
out,  although,  under  certain  circumstances, 
high- pressure  steam  will  not  scald  close  to 
the  issuing  orifice,  yet  when  two,  or  three, 
or  more  feet  distant  from  it,  it  will  scald  as 
well  as  the  most  vulgar  steam  in  the  world  ; 
but,  in  this  case,  it  would  be  steam  and  hot 
water  mixed,  which,  together,  will  scald,  and 
scald  horribly,  at  any  distance  from  the  is- 


suing aperture  within  its  range.  Thirdly,  to 
is  apparently  kept  carefully  in  the  back 
ground,  that  what  is  called  tbe  expanding* 
tube  is  usually  one  of  about  threeincbes  in  dia- 
meter, and,  therefore,  that  it,  which,  from 
its  size,  is  the  most  likely  to  burst,  has  no 
plea  to  put  in  on  account  of  its  small  size. 
Farther,  I  should  like  to  know  bow  Mr. 
Perkins,  or  any  of  his  deputed  engineers, 
can  tell  to  what  amount  of  pressure  they 
subject  their  tubes;  for  the  only  way  it  can 
be  regulated,  apparently,  is  so  to  apportion 
the  cooling  surface  of  tbe  pipes  to  the  sur- 
faces receiving  heat,  that  it  shall,  after  a 
certain  temperature,  be  carried  off  as  fast  as 
generated :  but,  even  if  this  were  accom- 
plished, if  tbe  temperature  of  the  air  around 
the  tubes  rises  or  falls,  or  tbe  fire  barns 
better  by  change  of  fuel  or  weather,  that 
moment  the  temperature  of  the  included 
water  rises  with  it,  and  the  pressure  increases', 
likewise.  So  that  there  appears,  thus,  itt 
principle,  the  utmost  uncertainty,  both  ia 
tbe  application  and  management  of  tbe  as* 
paratus.  In  fact,  I  am  inclined  to  believe 
tbat,  in  most  cases,  it  is  only  a  mode  of 
heating  by  high-pressure  steam,  and  that  at 
no  very  great  pressure  either  (care  being 
taken  tbat  tbe  coil  in  tbe  fire  shall  not  be 
able  to  burst  the  pipes),  which  goes  by  the 
title  of  "  the  patent  hot-water  apparatus." 

I  have  not  had  much  opportunity  of  obser- 
vation of  this  system  myself;  but  two  facts 
I  feel  it  most  important  to  state,  which  I 
have  on,  I  think,  excellent  authority;  and, 
should  it  become  necessary,  I  can  give  name 
and  place  for  both  cases  and  authority. 
First,  the  apparatus  nominally  called  "  her* 
metically  sealed "  is  found  almost,  if  not 
wholly  impracticable  to  be  kept  so.  The 
result  is,  that  a  small  escape  of  steam  at  the 
joints,  or  at  the  top-feeding  screw  or  air- 
screw (J  know  not  what  name  the  inventors 
five  it),  is  continually  taking  place;  so  that, 
instead  of  its  being  never  Becessary  to  add 
fresh  water,  it  is  obliged  to  be  poured  in 
every  twenty-four  hours  or  so.  Hence  arises 
a  very  formidable  consideration  :  every  quart 
of  water  so  added  lays  on  a  coat  of  sediment 
all  over  the  inside  (and  especially  over  the 
parts  in  the  fire)  of  the  apparatus*;  and  this 
coat  of  sediment  is  not  deposited  over  a  large 
boiler  and  large  tubes,  but  confined  to  these 
the  majority  of  which  are  only  one  inch  in 
diameter ;  so  tbat  the  first  one-eighth  of  an 
inch  in  thickness,  which  is  deposited  in  the 
pipes,  will  stop  up  about  one- fourth  of  their 
area,  and  nearly  destroy  their  power  of  con- 
ducting heat  to  the  outside ;  and  tbe  second 
eighth  in  thickness  will  stop  up  a  much 
greater  proportion,  and  injure  tbe  conducting 
power  to  a  greater  amount  also. 

Now,  the  friction  of  tbe  water  in  tube?  of 
one  inch  diameter,  and  the  immense  resistance 
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eacasiotted  by  the  vast  number  of  bends  and 

tarns  necessarily  given  to  accumulate  the 
required  length  of  pipe  into  rooms,  fee.,  ii 
such,  that  I  am  strongly  disposed  to  doubt 
whether,  if  a  common  apparatus  of  the  sort 
were  left  open,  and  kept  under  the  boiling 
point,  the  water  would  circulate  in  it  other* 
wise  than  very  languidly  indeed  ;  but  when 
the  bore  comes  to  be  reduced  from  one  inch 
to  three  quarters  of  an  inch,  and  from  that 
to  half  an  inch  (for  the  second  thiekness  will 
be  laid  on  in  much  less  time  than  the  first), 
the  friction  would  be  so  immense,  and  the 
heat  given  out  so  little,  that  the  apparatus, 
before  long,  would  be  worse  than  useless. 
Time,  as  yet,  has  not  been  sufficient,  pro* 
bably,  to  develop  this  in  any  particular  ap- 
paratus; but  I  am  inclined  to  think  it  will  be 
the  fate  and  exit  of  many  an  one  yet. 

The  other  fact  is  this,  and  it  is  at  once 
curious  and  important  One  of  the  patent 
apparatuses  had  been  at  work  some  time 
successfully,  when  it  eeased  to  give  heat,  and 
the  pipes  were  found  nearly  cold,  although 
taw  furnace  was  lighted.  On  examination, 
and  taking  out  the  top  screw,  the  water  was 
found  to  have  wholly  disappeared ;  and,  on 
applying  a  lighted  candle  to  the  screw  aper- 
ture, the  tubes  were  found  full  of  hydrogen- 
gas,  which  ignited  at  the  aperture,  and  burnt 
away  with  a  lambent  flame. 

There  are  but  two  ways  to  account  for 
this :  either  the  apparatus  was  not  staunch, 
although  "hermetically  sealed,"  and  the 
water  had  all  boiled  away,  so  that  the  tubes 
became  red  hot,  and  decomposed  the  last 
portions ;  or  wrought  iron  possesses  the  pro* 
perty  of  decomposing  water  at  a  lower  tern- 
perature,  namely,  at  that  due  to  the  pressure 
on  the  apparatus ;  and  if  so,  in  every  one 
that  has  ever  been  put  up  the  water  is  thus 
slowly  (perhaps  I  should  rather  say  rapidly) 
decomposing;  and  thereby  destroying  the 
tubes.  This,  I  confess,  I  think  the  most 
probable  solution;  and,  if  so,  it  is  a  con- 
firmation of  what  has  been  predicted  of  the 
thing  in  the  Mechanics*  Magazine,  Which 
ever  horn  of  the  dilemma  is  taken,  it  is 
cogent  againt  the  apparatus,  and  adds  fer« 
midably  to  the  danger  of  bursting. 

I  must  again  repeat,  that  the  recommenda- 
tion given  of  tbem,  that  tbey  are  quickly 
heated,  and  hold  little  water,  is,  like  in  the 
case  of  the  flat  pipes,  en  argument  against 
them,  as  they,  also,  cool  quickly  (although 
not  so  fast  as  the  flat  pipes),  and,  therefore, 
give  no  uniformity  of  heat. 

Still,  I  freely  admit  that,  for  some  pur- 
poses, where  uniformity  of  heat  is  no  object, 
they  may  be  advantageously  applied  ;  but  in 
those  purposes  I  never  could  include  heating 
the  air  of  apartments ;  and,  least  of  all, 
heating  horticultural  buildings. 


cooking  ar  94s. 

(From  the  New  York  American.) 

This  new  application  of  gas  seems  to  us  of 
great  promise  for  economy,  comfort,  and 
safety.  We  had  heard  nothing:  of  it  until  4 
few  evenings  ago,  on  the  invitation  of  Mr; 
L.  Suydam,*  President  of  the  Manhattan 
Gas-Works,  we  bad  an  opportunity,  at  his 
house,  both  of  seeing  the  process  of  cooking, 
and  verifying  the  fact,  that  what  was  thus 
cooked  was  "  well  done,"  even  though  not 
w  quickly  done." 

The  apparatus  is  of  great  simplicity.  A 
circular  or  elliptical  burner  of  such  dimen* 
sions  as  may  be  needed— in  a  large  family 
several  of  different  dimensions  would  be  re- 
quired—is  constructed,  pierced  with  numerous 
and  very  small  apertures,  so  that  all  the  gas 
that  passes  may  certainly  be  consumed.  In 
the  centre  of  the  circle  is  a  permanent  per- 
pendicular spit,  on  which  the  joint  to  be 
roasted  is  impelled,  a  sheet-iron  funnel-shaped 
chimney,  large  enough  at  the  bottom  to  in- 
clude the  lights,  and  tapering  upwards  so  as 
to  concentrate  and  reflect  the  beat,  is  then 
placed  over  the  whole,  and  the  cook  may  go 
about  any  other  business  for  the  next  two  or 
three  hours,  fully  assured  on  coming  back  at 
the  end  of  that  time,  of  finding  the  meat  well 
cooked.  But  this  is  not  all.  Over  the  fun* 
net-shaped  chimney  is  placed  a  large  tin  ves- 
sel, divided  horizontally  into  two  comparfr 
ments — the  lower  one  serving  as  a  kettle  to 
boil  water,  the  upper  as  a  vessel  in  which  to 
boil  meats  or  vegetables ;  and  the  same  fire 
and  the  same  time  required  for  roasting  will 
also  suffice  for  boiling  the  water,  and  cooking 
the  vegetables.  The  cost  for  fuel  of  such  a 
fire  as  we  saw,  by  which  a  121b.  piece  of 
beef  was  roasting,  was  stated  by  the  superin- 
tendent, Mr.  Bailow,  at  two  cents  an  hour— » 
or  six  cents  for  the  whole  period  for  cooking 
dinner — add  to  this  the  further  economical 
advantage,  that  you  only  light  your  fire  when 
you  want  it,  and  extinguish  it  the  moment  it 
has  fulfilled  its  purpose,  and  we  have  a  strong 
argument  on  the  score  of  cheapness. 

It  is  obvious  that  any  number  of  these 
burners  may  be  arranged — all  to  be  supplied 
by  one  main  leader — and  as  the  cost  of  these 
fixtures  is  small,  and  only  the  gas  actually 
used  is  paid  for,  it  would  be  expedient  always 
to  have  several  of  tbem. 

Of  course,  the  value  of  this  new  application 
of  gas  depends  upon  proper  care  in  the  use  of 
the  apparatus,  and  on  the  part  of  the  Com- 
pany, in  the  preparation  and  purification  of 
the  gas.  As  to  the  first,  the  whole  thing  is 
so  simple,  that  except  through  wilfulness 
there  could  be  no  mistake;  and  as  to  the  puri- 

•  The  gentleman  alluded  to  in  Mr.  Barlow's  let- 
ter ia  the  lest  Naaiber  of  the  Mechanics'  Magazine., 
-~£».M.M.  ^ 
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lleation  of  the  gas,  the  interest  of  the  Com- 
pany would  be  so  great  in  seeing  to  that,  as 
upon  its  freedom  from  smell  and  brightness  in 
burning,  its  general  use  would  essentially 
depend— that  little  need  be  apprehended  on 
that  score. 

NOTES  AND  NOTICES. 

New  Mode  qf  Propelling  Steam- Boat*.  —  Dr. 
Planum,  of  Philadelphia,  is  now  exLibiting  in 
New  York  a  model  of  his  method  of  propelling 
steam-boats.  The  principle  is  the  propulsiou  of 
boats  by  means  of  water-tight  cylinders  famished 
with  paddles.  One  of  these  cylinders  is  pi  need  at 
each  end  of  the  boat,  and  acting  both  as  buoyancers 
and  propellers,  they  effect,  as  the  inventor  very 
satisfactorily  demonstrates,  the  important  office  of 
impelling  the  boat  over  the  surface  of  the  water, 
without  having  to  overcome  the  great  resistance' 
encountered  by  the  usual  method  of  forcing  it 
through  the  water.  The  current  created  by  the 
action  of  the  forward  cylinder  passes  entirely  under 
the  boat,  and  by  lifting  it  up,  aids  in  impelling  it 
forward.  Dr.  Planton's  models  were  submitted  to 
a  Select  Committee,  appointed  by  the  last  legisla- 
ture of  New  York,  who  recommended  them  to  the 
favourable  consideration  of  the  Canal  Board.  The 
Board  have  since  expressed  their  approbation  of 
the  project.— Newark  Daily  Advertiser. 

Mr.  Half's  Steam-Engine  Improvements.— Ex- 
tract of  a  letter  from  George  Peel,  Esq.,  of  the 
House  of  Messn.  Peel,  Williams,  and  Peel,  to  Mr. 
Hall,  of  date  19th  August  last.  "I  yesterday  wit- 
nessed, with  much  satisfaction,  the  performance  of 
a  pair  of  steam-engines,  fitted -up  with  your  recent 
improvements,  on'  board  the  Windermere.  The 
engines  were  working  well,  and  making,  without 
any  thing  like  effort,  thirty  revolutions  per  minute  ; 
and,  although  the  vacuum  was  impaired,  in  con* 
sequence  of  a  defective  joint,  yet  the  barometer 
attached  te  the  condenser  indicated  the  rise  of  a 
column  of  mercury  equal  to  28j  inches;  the  or- 
dinary barometer  standing,  at  the  same  time,  at 
30.2  inches  " 

Steamboat  Explosions — Mr.  Thomas  Lnnt,  of 
Chester,  suggests  that  the  danger  Drifting  from  ex- 
plosions on  board  of  steam-vessels  might  be  very 
m  aerially  diminished  bv  the  formation  of  a  per- 
mineut  iron  partition  between  the  engine-house 
and  the  passengers'  cabins.  The  hint  seems  worthy 
Of  <-onsideration.— Liverpool  Mercury*  Auyust  21, 
1835. 

The  London  and  Greenwich  Railway  viaduct  is 
now  fast  approaching  ro  wards  completion,  and  pre- 
sents a  very  imposing  appearance.  It  forms  a 
highly  interesting  object  from  the  summit  of  Nun- 
head  Hill*  at  the  back  of  Peckham,  from  which  the 
long  range  of  arches,  seen  in  nearly  its  entire 
length,  appearslike  the  "  counterfeit  presentment" 
of  a  Roman  aqnedncl.  Nuuhead  Hill  is  decidedly 
the  best  poiui  from  whence  to  obtain  a  general 
view  of  this  magnificent  work,  which  there  forms 
a  part  of  the  foreground  to  an  exquisite  and  com- 
prehensive panorama  of  the  metropolis,  in  its' 
whole  enormous  length,  from  Chelsea  to  Green- 
wich, with  all  its  "  domes  and  spires  and  pinna-, 
cles;"  amongst  which,  those  of  Westminster  Abbey 
and  St.  Paul's  are,  of  course,  the  most  conspicuous. 

A  Flight  and  no  Flight.— The  "  Grand  Aerial 
Ship,  the  Eagle,"  which  was  te  have    made  the 

iourney  to  Paris  (in  six  hours)  early  in  August, 
tas,  it  seems,  really  disappeared  from  the  place  of 
exhibition.  It  was  at  one  time  reported,  that  cer- 
tain evil-disposed  persons  had  entered  the  inclosure 
'in  the  night,  and,  cutting  the  cords  which  bound 
the  "  Eagle"  to  the  earth,  .sent  it  on  a  voyage  to 
the  moon*  sans  pilot  or  compass !  .  JBut  it  now 


appear*  this  was  all  fudge,  and  that  the  Aerial 
monster,  instead  of  taking  a  flying  trip  to  Parte/ 
and  afterwards  "  to  the  other  principal  cities  of 
the  Continent,"  has  got  into  the  very  un poetical 
clutches  of  the  Sheriff  of  Middlesex,'  under  iuV 
execntion  fordebt  1  The  "  European  Aeronautical 
Society"  (save  the  mark  !)  now  say,  that  if  John 
Bull  will  only  arrange  matters  with  his  underlings, 
John  Doe  and  Richard  Roe,  the  flight  may  yet 
take  place,  and  that  to  makeup  for  past  disappoint- 
ments, the  flight  shall  this  time  be  to  Pekin  instead 
of  Paris  t  Behold  the  farce  of  the  Bottle  Conjuror 
over  again  f  To  make  amends  for  not  going  into 
the  quart  bottle,  he  promised  that  he  would  on  bit 
next  night  of  performance  squeeze  himself  into  a 
pint  one! 

The  Patent  Laws  Amendment  Bill  of  Lord 
Brougham  is  now,  as  we  infer  from  the  newspaper 
reports  of  the  proceedings  of  Parliament,  become, 
after  a  great  deal  of  silly  coquetting  about  it  be- 
tween the  two  Houses,  (as  if  it  was  of  any  rnomesH 
how  they  passed  auch  a  thing  through  their  hands  I) 
the  law  of  the  land.  We  shall  furnish  our  readers 
with  a  copy  of  it  in  its  enacted  state  as  soon  as  we 
ean  possibly  procure  one ;  but,  in  the  mean  time, 
we  wouli  advise  all  patentees  who  contemplate 
taking  any  advantage  uuder  it,  to  lose  no  time,  for 
most  assuredly  it  will  not  survive  another  Session. 
A  Bill  of  Amendment  with  less  of  real  amendment 
in  it  was  never  certainly  before  concocted. 

Communication  between  the  Atlantic amtjPac&) 
across  the  Isthmus  qf  Panama  —We  pobUasiest 
some  mouths  back  the  official  proposals  issued  by 
the  Government  of  New  Grenada  for  the  construc- 
tion of  a  railroad  across  the  Isthmus  of  Panama* 
We  now  learn  from  the  Athenaum  that  "  no  con- 
tractor appeared  at  the  stated  time,  either  for  a 
railroad  or  common  carriage-road,"  but  that  **  a 
French  gentleman  has  entered  into  an  engagement 
for  cutting  a  canal  for  steam-boats  or  sailing-vessels, 
the  rti aught  of  which  is  not  to  exceed  ten  feet,? 
tltat  Is  to  say,  on  so  small  a  scale,  that  it  will "  not 
admit  the  direct  passage  of  even  the  smallest  class 
of  merchant  vessels  from  sea  to  sea."  The  reason 
assigned  for  adopting  so  small  a  scale  is,  that  "  if 
vessels  of  war  were  able  to  pass  the  Isthmus,  it 
would  become  a  second  Dardanelles,  and  an  object 
of  desire  to  the  warlike  nations  of  the  world."  We 
share  in  the  tears  expressed  by  our  intelligent  con- 
temporary, that  •■  a  Government  which  can  act 
uuder  the  influence  of  so  mere  a  phantom  as  this, 
will  not  be  equal  to  the  successful  accompli.«hment 
of  this  ureal  design"  on  any  scale ;  but  we  cannot 
subscribe  to  the  conclusion  which  follows,  that  "  a 
nilroad  conducted  chiefly  through  tunnels  is  the 
true  mode  by  which  this  pass  musi  be  made."  We 
should  as  soon  think  of  recommending  a  tunnel  all 
the  way  through. 

"  Mohawk's"  letter  has  been  forwarded  to  Mr.  H. 

Communications  received  from  Mr.  Mackintosh 
—Lieutenant  Wall— X.  Y.  Z.-K— Mr.  Dines— 
Mr.  Davy. 


'  K>  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca« 
veats  enter*  d ;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 
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carter's  patent  valve  for  regulating  the  flow  of  CAS. 


CARTER'S  PATENT  VALVE  FOR  REGU- 
LATING THB  FLOW  OF  GAS  AND  OTHER 
FLUIDS. 

The  apparatus  hitherto  in  use  /or  regu- 
lating the  How  of  gas  has  been  formed 
upon  the  principle  of  the  ordinary  liquor- 
cock,  and  that,  even  for  its  original  pur- 
poses, is  but  an  imperfect  instrument. 
Mr.  Carter,  in  constructing  his  new  appa- 
ratus, lias  altogether  discarded  the  cock- 
plug  and  substituted  a  valve,  by  which 
all  the  parts  subject  to  friction  are  kept 
separate  and  totally  excluded  from  the  ac- 
tion  of  the  gas.  The  plug  and  socket  of 
the  ordinary  cock  are  acted  upon  chemi- 
cally by  carburetted  hydrogen  gas,  be  the 
instrument  ever  so  well  constructed  and 
of  the  very  best  metal;  and  to  shield  them 
from  corrosion,  and  prevent  their  be- 
coming in  consequence  immoveable,  they 
must  be  frequently  lubricated  with  oil  or 
Borne  other  unctuous  matter.  Now  it 
must  be  evident,  that  where  oil  can  be  ad- 
mitted as  a  lubrication,  there  must  be  a 
way  for  the  escape  of  gas,  in  consequence 
of  its  very  volatile  properties ;  hence  the 
frequent  annoyance  to  consumers  by 
escapes  of  gas,  and  the  losses  to  pro- 
prietors by  the  waste  from  innumerable 
leaks,  which,  though  trifling  upon  a  sin- 
gle service  or  street  burner,  amount  upon 
the  aggregate  to  a  very  serious  sum. 

Mr.  Carter,  by  a  simple  and  novel 
arrangement,  has  succeeded  in  keeping 
all  the  parts  of  his  apparatus  which  are 
subject  to  friction  entirely  separate  from 
the  gas;  and  in  wholly  confining  the  gas 
to  the  conducting  pipe  when  shut  off. 
The  valve  by  which  the  flow  is  regulated 
can  neither  stick  fast  nor  leak;  and 
any  escape  of  gas  is  rendered  impossible. 
We  anticipate  from  the  introduction  of 
this  improved  valve  a  great  increase  in 
the  consumption  of  pas;  for  there  need 
be  no  longer  any  danger  of  explosion 
from  the  accumulation  of  the  inflamma- 
ble fluid  in  cellars,  or  of  annoyance  from 
its  escaping  iiito  the  apartments  of  dwell- 
ling-houses  where  gas-lights  may  be  used. 

Description  of  the  Engravings. 

Fig.  1.  A  longitudinal  section  on  the 
vertical  line  de>  fig.  3. 

Fig.  2.  Section  on  the  horizontal  line/, 
fig.  3. 

Fig.  3  Geometrical  elevation  of  the 
apparatuscomplete. 

The  figures  are  of  the  full  size,  and 
represent  the  half-inch  service-valve. 


At  a,  Hg.  1,  is  a  cap,  secured  firmly  by 
screws,  which  serves  the  purpose  of  fasten- 
ing and  protecting  the  pliable  substance  6. 
When  the  gas  is  to  be  admitted  this  plia- 
ble substance  is  raised  by  the  screw 
through  the  centre  of  the  cap ;  and  when 
it  is  desired  to  shut  it  off,  it  is  pressed 
upon  the  aperture  c. 

In  fig.  1  this  pliable  substance  may  be 
described  as  a  neutral  point,  neither  raised 
nor  depressed,  although  partially  open; 
but  when  raised  by  means  of  the  screw  as 
much  above  ,the  level  as  it  requires  to  be 
depressed  for  the  purpose  of  shutting  off 
the  gas,  the  column  of  fluid  on  passing 
through  the  aperture  (c)  expands  iuto  a 
column  of  more  than  eight  times  the 
capacity  of  the  service ;  consequently,  the 
small  elevation  of  the  valve  requisite  to 
prevent  any  undue  strain  upon  the  plia- 
ble substance  6,  is  more  than  sufficient  to 
carry  as  much  fluid  as  the  diameter  of 
the  pipe  can  convey. 

The  apparatus,  when  placed  in  the 
position  of  figs.  1  and  3,  with  a  fall  to- 
wards the  main  on  the  one  side,  and  a 
fall  towards  the  meter  on  the  other,  can 
never  be  choked  by  condensation ;  and  if 
placed  in  the  position  of  fig.  2,  or  verti- 
cally, it  must  be  evident  that  no  incon- 
venience can  ever  accrue  from  any  accu- 
mulation of  condensed  matter. 

The  valve  may  be  made  of  any  dimen- 
sions,* so  as  to  suit  equally  the  smallest 
burners  and  the  largest  service-pipes. 

In  applying  this  valve  to  water- works, 
Mr.  Carter  proposes  to  make  the  cap 
cylindrical  which  covers  and  secures  the 
pliable  substance,  so  that  the  disc  may  be 
extended  to  the  full  dimensions  of  the 
enlarged  column ;  the  extended  disc  will 
afford  a  protecting  resistance  against  the 
pressure  of  the  enlarged  column  of  water 
upon  the  pliable  intervening  substance. 

RIVER-SIDE    RAILWAY — STREET    PAVE- 
MENT. 

Sir, — Permit  me  to  submit  to  the  pub- 
lic, through   your   columns,   a   project, 
which  would  prove  as   advantageous  as 
hereafter  it  may  become  necessary  in  this 
•  increasing,  metropolis. 

Let  three  or  four  miles  of  a  double 
railroad  be  established  on  the  London 
and  Westminster  side  of  the  Thames, 
upon  a  plan  to  cause  no  impediment  to 
the  water  business  of  the  river.  On  this 
railway  a  succession  of  steam-carriages 
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moving  each  way  could  be  constantly 
plying.  Convenient  egress  and  regress 
to  be  provided  at  the  ends  of  the  short 
streets  terminating  on  the  banks  of  the 
Thames. 

An  undertaking  of  this  sort  would 
draw  off  many  of  the  crowded  vehicles 
from  the  leading  thoroughfares,  and 
leave  them  freer  to  be  traversed  by  those 
who  are  compelled  like  me  to  use  the 
footpath,  and  oft-times  cross  the  streets  in 
peril  of  their  lives. 

The  details  of  this  scheme  I  will  not 
dilate  upon ;  my  time  does  not  permit  me 
so  to  do.  If  needful,  hereafter  I  will  say 
more.— Yours,  &c. 

T.  C. 

August  M,  1835. 

P.  S. — 1  am  glad  to  perceive  that  some 
little  alteration  has  been  made  in  the  size 
of  the  paving-stones  for  the  horse-paths  in 
our  streets.  Many  years  ago  I  suggested 
that  smaller  square-sided  stones  should 
be  used,  and  showed,  as  I  thought,  plain- 
ly that  the  horses'  feet  must  have  a  con- 
stant abutment  at  each  step  upon  the  in- 
terstices between  the  stones  to  secure  their 
footing.  The  V  form  of  the  stones  is  al- 
tering, I  see,  by  the  breaking  off  the 
upper  sides  and  edges  of  the  old  stones 
when  used  over  again.  This  is  all  the 
better;  but  not  near  so  good  as  using 
stones  of  smaller  dimensions  each  way, 
excepting  in  depth.  The  new  Cow-lane 
or  King-street  plan  will  prove  a  very  bad 
one  when  partially  worn  down— as  the 
indented  one  (by  chiselling  the  large 
stones)  has  proved  ;  vide  Holborn-hill. 


APHORISMS   ON   GENIUS. 
(From  the  Welch  Poetic  Triads.) 

1.  The  three  foundations  of  Genius : 
the  gift  of  God,  man's  exertion,  and  the 
events  of  life. 

2.  The  three  primary  requisites  of 
Genius:  an  eye  that  can  see  nature,  a 
heart  that  can  feel  nature,  and  boldness 
that  dares  follow  nature. 

3.  The  three  indispensables  of  Genius: 
understanding,  feeling,  and  perseverance. 

4.  The  three  properties  of  Genius :  fine 
thought,  appropriate  thought,  and  luxu- 
riantly diversified  thought. 

fi.  The  three  things  that  ennoble  Ge- 
nius :  vigour,  fancy,  and  knowledge. 

6.  The  three  supports  of  Genius: 
strong,  mental  endowments,  memory,  and 
learning. 


7.  The  three  ministers  of  Genius:  me- 
mory, vigour,  and  learning. 

8.  The  three  marks  of  Genius:  ex- 
traordinary understanding,  extraordinary 
conduct,  and  extraordinary  exertion. 

9.  The  three  friends  of  Genius:  vigour, 
discretion,  and  pleasantry. 

10.  The  three  things  that  improve 
Genius :  proper  exertion,  frequent  exer- 
tion, and  prosperity  in  exertion. 

11.  The  three  effects  of  Genius:  ge- 
nerosity, gentleness,  and  complacency. 

12.  The  three  things  that  enrich  Ge- 
nius :  contentment  of  mind,  the  cherish- 
ing of  good  thoughts,  and  exercising  the 
memory. 

13.  The  three  things  that  exalt  Genius: 
learning,  exertion,  and  reverence. 

J4.  The  three  supports  of  Genius: 
prosperity, social  acquaintance, and  praise. 

15.  The  three  things  that  will  ensure 
prosperity :  appropriate  exertion,  feasible 
exertion,  and  uncommon  exertion. 

16.  The  three  things  that  will  ensure 
acquaintance:  oomplacency,  ingenuity, 
and  originality. 

17.  The  three  things  that  will  ensure 
praise:  amiable  conduct,  progress  in 
science,  and  pure  morals. 

BINDING  LEATHER. 

Sir, — Tanned  seal-skins  have  equidis- 
tant black  lines,  barely  a  quarter  of  an 
inch  broad,  drawn  upon  them,  leaving 
blank  spaces  between  the  lines  of  about 
the  same  width.  These  skins  are  after- 
wards cut  into  strips,  one  half  of  each 
being  blank,  for  binding  leathern  shoes, 
so  that  the  stockings  of  the  wearer  may 
not  receive  any  of  the  black  stain  from 
the  binding.  Probably  these  black  lines 
are  ruled,  one  at  a  time,  by  guess,  which 
I  find  to  be  a  tedious  and  unsatisfactory 
process.  I  have,  in  consequence,  tried 
a  great  many  experiments  to  print  the 
lines  with  a  block,  but  without  success. 
The  leather,  in  this  way,  does  not  lake  a 
sufficient  body  of  colour  to  form  a  clear 
stripe."  1  have  also  tried  a  pen,  made  of 
sheet-copper,  to  draw  five  liues  at  once; 
in  the  manner  of  a  music-pen,  but  have 
not  overcome  all  the  difficulties  attend- 
ing its  employment.  Perhaps  some  of 
your  numerous  readers  can  and  will 
assist  me  with  information,  in  regard  to 
the  best  process,  and  to  the  best  com- 
position of  the  ink  or  black  dye  for  this 
purpose* — Yours,  &c.  A.  M. 

2e2 
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PBMPBCTIYB  MAOB  EASY. 


PERSPECTIVE   MADE   EASY. 


Sir, — The  following  paper  on  Perspec- 
tive Drawing  is  intended  to  be  useful  to 
those  readers  of  your  Magazine  who 
want  information  on  that  subject,  and 
who  are  not  mathematicians  enough  to 
understand  the  ordinary  treatises.    By 

S'ving  it  a  place    in  the    Mechanics' 
agazine,  you  will  very  much  oblige, 

Yours  truly, 

James  Whitelaw. 

Glasgow,  Jnly  S7, 1835. 


1.  If  a  person  behind  a  transparent 
plane  kept  his  eye  exactly  in  the  same 
position  till  he  traced  on  the  plane  the 
objects  on  the  other  side  of  it,  by  means 
of  a  j>encil  carried  over  the  parts  of  the 
plane*  where  the  rays  of  light  reflected 
to  the  eye  from  all  the  lines  in  the  objects 
cut  the  plane,  the  delineation  would  be 
a  perspective  drawing  of  the  objects. 

2.  Fig.  1  is  a  ground  plan  of  a  num. 
ber  of  objects,  marked  A  BCD,  standing 
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on  a  horizontal  surface-,  these  same  letters 
in  fig.  3  point  out  the  same  ohjects  in- 
elevation;  and  fig.  2  is  a  perspective  view 
of  them. 

3.  In  order  to  draw  tlte  perspective 
view,  make  first  the  ground  plan  and 
elevation,  as  in  figs.  1  and  3,  then  draw 
a  line  ab  in  fig.  1,  to  represent  the  trans- 
parent plane,  which  stands  perpendicular 
to  the  surface  on  which  the  ohjects  A  B, 
&c.  stand ;  and  after  this,  fix  upon  the 
point  c,  in  the  same  fig.,  for  the  position 
of  the  eye.  Hut  before  making  a  full 
view,  it  may  be  as  well  to  illustrate,  the 
method,  by  finding  the  perspective  of 
the  line  de,  in  fig.  1,  which  stands  per* 
pendicular  to  the  transparent  plane.  The 
point/,  which  marks  the  position  of  de, 
in  the  elevation,  is  on  a  level  with  the 
eye.  From  the  ends  of  the  line  d  e,  draw 
the  lines  d  c  and  e  c  to  c,  the  point  of 
sight ;  and  the  part/  d  of  the  transparent 
plane  or  picture-sheet  contained  between 
the  lines  dc  and  ec,  will  be  the  perspec- 
tive in  the  ground  plan  of  the  line  de, 
because  the  lines  dc  and  ec  represent 
the  rays  of  light  reflected  to  the  eye  from 
the  ends  of  the  line  de.  From  what  is 
now  said,  it  will  be  evident  that  fh 
shows  the  perspective  in  the  ground  plan 
of  the  part  eg  of  the  line  de,  and  that 
kd  is  the  perspective  in  the  same  plan  of 
gdy  the  other  part  of  de.  If  a  line  is 
drawn  through  c,  parallel  to  de,  till  it 
meets  the  picture-sheet  in  »,  rd  will  show, 
in  fig.  1,  the  perspective  of  the  Hue  de, 
if  it  is  indefinitely  extended  in  the  di- 
rection d  e.  For  by  inspecting  the  ground 
plan,  it  will  be  seen  that  the  more 
distant  from  the  picture  sheet  any 
point  e  is  taken,  the.  line  drawn  to  the 
eye  from  that  point  becomes  more  nearly 
parallel  to  c»,  and  in  consequence  of 
this,  if  becomes  smaller  the  more  dis- 
tant the  point  is  taken.  Although  we 
cannot  name  a  distance  from  the  picture* 
sheet  for  the  position  of  the  point  e  that 
will  make  i  and  /  exactly  coincide,  yet 
we  can  place  e  so  distant,  that  the  space 
betwixt  i  and/  will  be  smaller  than  any 
quantity  that  we  can  form  a  notion  of, 
and  for  this  reason  id  must  be  consi- 
dered the  perspective  in  the  ground  plan 
of  the  line  de,  when  it  is  indefinitely 
extended  from  the  point  d  in  the  picture- 
sheet,  or  from  the  point/  in  the  elevation 
on  a  level  with  o,  the  point  of  sight  in 
the  same  view.- 


.  4.  We  now  know  how  to  represent  on 
an  edge  view  of  the  transparent  plane 
or  picture- sheet,  the  perspective  of  any 
line  or  part  of  a  line  running  perpen- 
dicular to  the  transparent  plane  on  the 
same  level  with  the  eye ;  but  in  order  to 
make  a  picture,  the  perspectives  of  the 
lines  in   the  objects  to  be  represented 
must  be  shown,  not  on  an  edge,  but  on 
an  elevation  of  the  picture- sheet.    Let 
ff  g.  2  be  this  elevation,  and  in  this  fig. 
draw  the  line  ab,  which  is  just  a  con- 
tinuation  of  a  b  in  fig.  3,  the  line  repre- 
senting the  surface  on  which  the  objects 
stand;  then  draw  a  line  perpendicular 
to  a  b,  in  the  perspective  view,  from  the 
point  c,  in  fig.  1,  and  a  horizontal  line 
cm  from  c,  which  marks  the  position  of 
the  eye  in  the  elevation,  and  the  point  c, 
in  fig.  2,  where  these  lines  meet,  is  the 
position  of  the  eye  in   the  perspective 
view.    The  points  c  and  t  in  the  ground 
plan  coincide  in  the  perspective  view,  as 
the  line  de  stands  perpendicular  to  the 
picture-sheet  in  the  side  as  well  as  in  the 
up  and  down  direction.     And  as  this 
line  de  has  its  commencement  at  the 
picture-sheet  on  a  level  with  the  eye,  if 
lines  are  let  fall  from  the  points  d  h  and 
/,  in  the  ground  plan,  perpendicular  to 
the  line  a  b,  in  the  perspective  view,  these 
perpendicular  lines  will  cut  the  horizontal 
line  c  m,  in  fig.  2.,  in  the  points  d  h  and 
/,  and  these  points  will  be  the  perspec- 
tives of  the  points  marked  d,  g,  and  e9 
respectively,  in  the  ground  plan.     If  the 
points  d  and  /,   in  fig.  2,  are  joined, 
the  line  df  will  be  the  perspective  of 
the  line  de;  the  part  d  h  of  this  perspec- 
tive line,  is  the  perspective  of  dg,  part 
of  de,  and  a  line  joining  the  points  d 
and  c,  in  fig.  2,  is  the  perspective  of  the 
line  d  e  in  the  ground  plan,  when  it  is 
indefinitely  extended  in  the  direction  d  e. 
5.  Let  the  line  rfe,  fig.   1,  have  its 
commencement  in  the  elevation  at  d,  one 
of  the  corners  of  the  cube  A ;  its  per* 
spective  view  is  found  as  follows:— From 
the  point  d,  in  fig.  1,  draw  a  line  do, 
perpendicular  to  the  line  a  b,  in  the  per- 
spective view ;  and  from  d%  fig.  3,  draw  a 
line  dn,  parallel  to  a  b  in  fig.  2,  and  the 
point  n,  where  the  line  dn  cuts  the  line 
do,  is  the  commencement  of  the   per- 
spective of  the   line   de;  join  nc,  and 
this  line  will  be  the  perspective  of  the 
line  de,  when  it  is  indefinitely  extended. 
A  line  joining  the  points  6  and  c  is  the 


Digitized  by 


Googk 


470 


PBMPECTIV*   MADB  BASY* 


perspective  of  the  line  d  *,  if  it  is  inde- 
finitely extended  when  it  has  its  position 
in  the  elevation  at  the  comer  of  the  cube 
under  d.  The  point  o,  where  the  per- 
spective line  o  o  commences,  is  found  in 
the  very  same  way  as  the  point  n  was 
found.  As  nc  is  the  perspective  of  de, 
when  it  is  indefinitely  extended  from  d, 
in  fig.  3,  one  of  the  top  corners  of  the 
cube  A ;  and  as  oc  is  the  perspective  of 
de,  when  it  is  indefinitely  extended  from 
the  corner  under  d  of  the  eube  A,  in  fig. 
3,  the  triangle  n  c  o  is  the  perspective  of 
a  parallel  surface,  standing  perpendicular 
to  the  surface  on  which  the  objects  A,  B, 
Sec.  stand,  and  running  at  right  angles 
to  the  picture-sheet  to  an  indefinite  die* 
tance  from  it.  The  side  of  the  cube  A, 
that  is,  towards  the  centre  of  the  picture, 
and  the  same  side  of  the  cube  under  the 
pyramid,  form  part  of  the  perspective  of 
this  parallel  surface.  The  point  p,  where 
die  line  hp,  let  fall  f*om  the  point  h  in 
the  ground  plan,  perpendicular  to  the 
line  a  6  in  the  perspective  view,  cuts  the 
line  o  c,  is  the  perspective  of  the  bottom 
corner  at  e,  of  the  cube  A ;  and  the 
place  where  this  same  line  *hp  cuts  the 
perspective  line  n  c,  is  the  perspective  of 
lite  top  corner  £,  of  the  cube  marked  A, 
in  fig.  1.  So  now  we  have  got  the  per- 
spectives of  the  four  corners  of  one  of 
the  sides  of  the  cube  in  front  of  the  pic- 
ture, and  by  joining  these  corners  we  get 
the  surface  np,  and  this  surface  is  the 
perspective  of  the  side  of  this  cube,  that 
is,  towards  the  object  D.  A  perpendi- 
cular, let  fall  upon  the  line  a  b,  in  fig. 
3,  from  the  point  f,  in  the  ground  plan, 
will  cut  the  lines  n  c  and  o  c,  so  as  to 
give  the  perspectives  of  the  top  and  bot- 
tom corners  at  e  of  the  cube  under  the 
pyramid ;  and  the  other  two  corners  of 
the  side  of  this  cube,  that  is,  next  the 
object  C,  is  obtained  in  a  similar  manner. 
The  manner  of  demonstrating  what  has 
been  said  in  this  paragraph  about  the 
perspectives  of  lines  running  perpendi- 
cular, to  the  picture-sheet,  I'rom  any  point 
in  it,  to  an  indefinite  distance  from  their 
commencement,  is  shown  in  paragraphs 
3  and  4.  Before  proceeding  farther,  it 
may  be  as  well  to  turn  over  and-  read 
remarks  2,  4,  and  6. 

6.  We  now  know  how  to  find  the  per- 
spective  of  any  point  iu  a  line  that  stands 
perpendicular  to  the  transparent  plane  ; 
hut  if  .the  perspective  of  a  point,  which 


is  not  in  a  line  so  situated,  be  wanted, 
we  can  draw  a  line  perpendicular  to  the 
picture-sheet  through  the  point,  (or  sup- 
pose a  line  so  drawn,)  and  find  the  per- 
spective  of  the  point,  as  if  it  had  its 
place  in  this  line.  The  following  rule  to 
find  the  perspective  of  any  point  in  an 
object,  rests  upon  this  principle.  When 
the  perspectives  of  all  the  points  in  an 
object  are  found,  the  perspective  drawing 
of  the  object  is  completed  by  joining 
these  perspective  points. 

Rule. 

From  the  place  of  the  point  in  the 
ground  plan  draw  a  line  to  the  point  of 
sight ;  and  from  the  point  where  this  line 
cuts  the  picture-sheet,  let  fall  a  perpen- 
dicular upon  the  line  a  b  in  fig.  2. 
After  this,  from  the  place  of  the  point  in 
the  ground  plan,  whose  perspective  is 
wanted,  let  fall  another  perpendicular 
upon  the  line  ab,  in  fig.  2;  on  this  per- 
pendicular set  up  the  height  that  the 
point  stands  at  in  the  elevation  above  the 
line  ab,  measuring  this  height  from  the 
line  aft  in  the  perspective  view;  then 
from  the  height  so  set  up  draw  a  line  to 
the  point  c  in  the  perspective  view,  ami 
the  place  where  this  line  cuts  the  per- 
pendicular let  fall  from  the  point  in  the 
picture-sheet,  where  the  line  drawn  to  the 
eye  in  the  ground  plan  cuts  it,  is  the  per* 
spective  of  the  point  wanted. 

Example  1 . — Suppose  that  we  want  to 
find  the  perspective  of  the  top  point  6  of 
the  pyramid  B.  From  s,  in  the  ground 
plan,  draw  a  line  sc  to  the  eye ;  and 
from  the  point  t,  where  this  line  cuts  the 
picture-sheet,  let  fall  a  line  tu  perpendi- 
cular to  oft,  in  fig.  2.  Then  from  the 
point  s  let  fall  a  line  sv  perpendicular  to 
ab,  in  fig.  2;  on  this  line  set  up  the 
point  9,  above  the  line  ab,  at  a  distance 
equal  to  the  height  of  the  top  w  of  the* 
pyramid,  above  the  line  a  b,  in  the  eleva- 
tion, and  from  the  point  v  draw  a  line  to 
c,  in  the  perspective  view,  and  the  point 
«,  where  the  lines  v  c  and  t u  intersect,  is 
the  perspective  of  the  top  point  of  the 
pyramid.  As  all  the  lines  that  run  up 
the  sides  of  the  pyramid  meet  at  the  top, 
the  perspective  view  of  the  pyramid  is 
completed,  by  finding  the  perspective  of 
the  other  ends  of  these  lines,  and  joining 
as  many  t>f  these  points  as  are  not  hid  by 
surfaces  in  front  of  them  uith  the  point 
«,  and  then  join  the  perspectives  of  the 
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points  at  the  bottoms  of  the  line?,  the  one 
with  the  other.  The  method  of  drawing 
the  cube  in  front  of  the  picture,  nud  also 
the  cube  on  which  the  pyramid  stands,  is 
'fully  sketched  out  in  the  engraving. 
The  six-sided  prism  C  is  drawn  in  per- 
spective, in  the  very  same  way  as  the 
pyramid— »by  finding  the  perspectives  of 
the  points  at  the  ends  of  all  the  lines  in 
k,  and  joining  these  perspective  points. 
.:  Example  2.-rTo  find  the  perspective  of 
a  circle,  or  any  other  curve.  In  order  to 
illustrate  this  example,  we  shall  take  the 
circle  on  the  top  of  the  pillar  D.  Mark 
off  at  random  any  number  of  points,  xyz, 
in  the  ground  plan  of  this  circle,  and  find 
by  the  rule  the  perspective  of  each  of 
these  points;  then  when  that  is  done, 
connect  the  perspective  points  by  a  curve 
line,  and  this  line  will  be  the  perspective 
of  the  circle  on  the  top  of  the  pyramid. 
The  method  of  finding  the  perspective  of 
the  point  a?  is  sketched  out  in  the  engraving. 

Remarks. 

1.  Figs.  1,  2,  and  3,  are  drawn  on  a 
drawing-board,  in  such  positions  that  the 
lines  marked  a  o,  the  one  in  the  elevation 
and  the  other  in  the  perspective  view,  are 
parallel  to  the  line  a  6,  which  represents 
the  picture-sheet  in  the  ground  plan; 
and  these  lines  are  drawn  with  the  square 
applied  to  the  edge  of  the  drawing-board 
in  the  ordinary  way ;  so  in  every  instance 
where  it  is  wanted  to  draw  a  line  perpen- 
dicular to  the  line  a  b,  in  the  perspective 
view,  the  thing  is  done  at  once  by  means 
of  the  drawing-square*  And  when  the 
height  at  which  any  point  stands  above 
the  line  a  e,  in  the  elevation,  is  wanted  to 
fee  set  up  on  the  line  drawn  perpendicu- 
lar toad,  in  Hg*  2,  from  the  position  of 
Ihe  point  in  the  ground  plan,  you  have 
only  to  apply  the  drawing-square  to  the 
place  of  the  point  in  the  elevation,  and 
draw  a  line  across  the  drawing-board, 
and  this  line  will  cut  the  perpendicular 
line  at  the  proper  height  above  a b  in 
fig.  2.  Now,  it  will  be  evident  how  the 
ground  plan  and  elevation  should  be 
placed*  in  order  to  draw  the  perspective 
view  easily. 

;  2.  Points,  lines,  and  surfaces,  in  con- 
tact with  the  transparent  plane,  must  be 
in  the  same  position  with  respect  to  each 
ether,  and  must  have  the  same  shape  and 
dimensions  in  the  perspective  view  that 
they  have  in  the  ground  plan  and  the 


elevation,  as  the  lines  drawn  to  the  eye 
representing  the  rays  of  light,  do  not  con- 
verge till  after  they  cut  the  transparent 
plane.  This  is  the  reason  why  the  posi- 
tion of  the  point  of  contact  of  a  line  com- 
mencing at  the  picture-sheet  is  found  in 
the  perspective  view,  in  the  point  where  a 
horizontal  line  drawn  from  the  place  ef 
the  point  in  the  elevation  meets  a  line  let 
fall  from  the  place  of  the  point  in  the 
ground  plan,  perpendicular  to  the  line  ab 
in  the  perspective  view. 

3.  The  line  ab,  in  fig.  2,  shows  the  in- 
tersection of  the  transparent  plane  with 
the  horizontal  surface  on  which  the  ob- 
jects stand.  If  the  objects  do  not  stand 
on  a  horizontal  surface,  the  line  ae,  in 
fig.  3,  represents  a  horizontal  surfaoe 
drawn  through  the  lowest  point  in  the 
objects;  and  a b%  in  fig.  2,  shows  the  in- 
tersection of  this  horizontal  surfaoe  with 
the  picture-sheet.  The  lines  marked  a b9 
in  the  perspective  view  and  in  the  eleva- 
tion, need  not  be  drawn  when  the  position 
of  the  elevation  is  such,  that  the  height  of 
any  point  in  an  object  ean  be  set  up  on 
the  line  drawn  perpendicular  to  a  6,  in 
the  perspective  view,  from  the  place  of 
the  point  in  the  ground  plan,  by  means  ef 
the  drawing-square.  But  they  (the  lines 
marked  a  6,  in  figs.  2  and  3,)  are  of  great 
use  when  the  elevation  cannot  be  got  in 
a  proper  position,  or  when  the  elevation 
is  drawn  on  a  separate  sheet  from  the 
perspective  view. 

4.  As  c,  in  the  elevation,  marks  the 
position  of  the  point  »,  as  well  as  the 
point  of  sight,  draw  a  line  parallel  to 
a  b,  through  c,  in  fig.  3,  till  it  cuts  a 
line,  let  fall  from  the  point  t,  in  the 
ground  plan,  perpendicular  to  a  o,  in  fig. 
2,  the  point  c,  in  the  perspective  view 
where  these  lines  meet,  is  the  position  of 
the  point  i.  The  point  c,  in  fig.  2,  is 
also  the  position  of  the  point  of  sight, 
for  a  point  must  be  placed  above,  or 
below,  or  to  one  side  of  the  point  of 
sight,  before  the  lines  drawn  to  the  eye 
which  represent  the  rays  of  light  from  the 
point,  and  which  mark  its  position  on 
the  picture-sheet,  can  converge  or  diverge 
betwixt  the  point  and  the  transparent 
plane. 

5.  The  vanishing  point  of  any  line 
beginning  at  the  picture-sheet  is  the 
point  in  fig.  2,  which  terminates  the  per- 
spective of  the  line  when  it  is  extended 
to  ao  indefinite  distance  from  the  point 


Digitized  by 


Googk 


473 


where  it  commences  in  the  picture-sheet; 
thus,  the  point  c,  in  fig.  2,  is,  as  wis 
shown  before,  the  vanishing  point  of  the 
Hoc  de,  in  the  ground  plan;  and  this 
same  point  c  is  the  vanishing  point  of 
every  line  running  parallel  to  de*  The 
vanishing  point  of  any  line  k  I,  fig.  1 , 
running  level  with  the  eye,  butinolined 
to  the  picture-sheet  sideways,  is  found  by 
drawing  the  line  c  m,  in  the  ground  plan, 
parallel  to  it,  till  it  meets  the  picture- 
sheet  in  m ;  and  this  point  m  is  the  va- 
nishing point  in  the  ground  plan  of  the 
line  k  I,  and  of  every  line  in  the  objects 
to  be  represented  running  parallel  to  it 
From  the  points  k  and  m,  in  the  ground 
plan,  draw  lines  k  k  and  m  i»,  perpendi- 
cular to  ab,  in  the  perspective  view, 
cutting  the  horizontal  line  passing  through 
the  point  c,  in  fig.  2,  in  the  points  k  and 
n»,  the  point  m  is  the  vanishing  point  of 
the  line  k  I ;  and  if  the  points  k  and  m  are 
joined,  the  line  km  will  be  the  perspec- 
tive of  the  line  kl  when  it  is  indefinitely 
extended.  The  point  m  in  the  perspec- 
tive view  is  also  the  vanishing  point  of 
every  line  in  the  objects  to  be  represented, 
that  runs  parallel  to  the  line  kl.  The 
vanishing  point  of  any  line  commencing 
at  the  picture-sheet,  or  at  this  sheet  pro- 
duced, and  inclined  to  it  in  the  up  or 
down  direction?,  as  well  as  sideways,  is 
found  in  the  point,  where  a  line  drawn 
through  the  eye  parallel  to  the  line  whose 
vanishing  point  is  wanted,  meets  the 
picture- sheet.  The  reasons  given  in 
paragraphs  3,  4,  and  5,  to  prove  that  t, 
in  the  ground  plan,  and  c,  in  the  per- 
spective view,  mark  the  vanishing  point 
of  lines  running  at  right  angles  to  the 
transparent  plane,  apply  to  lines  running 
in  the  directions  mentioned  in  this  re- 
mark. You  will  now  be  able  to  find  the 
perspective  of  any  line  running  in  any  of 
the  directions  now  mentioned,  without 
the  aid  of  the  rule  given  in  this  paper, 
and  you  will  also  be  able  to  make  a 
variety  of  rules  for  finding  the  perspec- 
tive of  a  point  different  from  the  rule 
that  I  have  given. 

6.  From  what  has  been  said  in  para- 
graphs 4  and  5,  it  may  not  be  plain  to 
every  one,  how  that  the  points  marked  g 
in  the  ground  plan,  and  shown  by  the 
points  fd,  and  the  comer  of  the  cube 
under  d  in  the  elevation,  should  have 
their  positions  in  the.  same  line,  hhp, 
perpendicular  to  the  line  ab  in  the.  per- 
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spective  view ;  or,  in  other  words*  it  rosy 
not  be  evident,  how  in  the  case  of  every 
line  in  the  objects  to  be  represented,  which 
has  a  perpendicular  position,  its  perspee. 
tive  should  stand  perpendicular  to  the  line 
a  b  in  fig.  2.  In  order  to  understand  this 
fully,  let  e&c,  in  the  following  figure,  re- 
present the  end  of  a  hollow  cylinder} 
standing  in  a  perpendicular  dtrocttsat 
with  a  number  of  plane  surfaces  di,  *i> 
/»,  giy  and  at,  radiating  from  its  centre* 


Now,  if  this  cylinder  be  cot  parallel  toils 
axis  by  any   plane  mn,  the   radiating 
planes  will  always  be  cut,  so  that  their 
intersections  with  the  cutting  plane  wiH 
be  perpendicular}  this  is  so  obvious,  as 
to  need  no  demonstration.    But  the  lines 
whose  positions  in  the  end-view  of  the 
cylinder  are  deafg,  and  which  mark  the) 
places  where  the  radiating  planes   meet 
the  circumference  of  the  cylinder,  are 
perpendicular  lines ;  each  of  which  may 
be  considered  a  line  in  some  object  to  he 
represented,  and  mn  will  represent  the 
transparent  plane.    Let  lite  eye  have  a 
po&itiou  any  where  in  the  axis  of  the  cy- 
linder—the rays  of  light  reflected  from  the 
whole  line/,  or  from  any  part  of  it,  to 
the  eye,  will  form  a  triangle  in  the  plane 
/*,  aud  the  intersection  of  mn  with  this 
triangle  will  be  the  perspective  of  the 
line,  or  part  of  the  line,  whose  position: is 
/;  but  the  intersection  of  the  plane  mm 
with  the  plane  ft,  is  a  perpendiculaff 
line ;    so  the    part  of  this  intersection, 
which  forms  the  perspective  of  the  line* 
or  part  of  the  line,  whose  position  is./, 
must  be  perpendicular.    The  same  re**, 
soning  applies  if  the  liues  in  the  object* 
to  be  represented  stand  at  any  of  the  other 
points,  de  a,  or  o7,  or  even  if  the  line  does 
not  stand  in  a  point  in  the  circle  repre* 
sen  tin  j?  the  circumference  of  the  cylinder; 
for  in  this  case  a  new  circle  may  be  drawn* 
and  every  thing  else,  can  be  shown  as 
above.     1  may  just  mention  it,  for  the 
thing  can  be  demonstrated  on  the.  prin- 
ciples now  developed,  that  level  Lines  in 
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the  objects,  running  parallel  to  the  pic- 
tu  re -sheet,  are  also  level  in  the  perspec- 
tive view;  and  lines  in  the  object*  to  be 
shown,  that  are  inclined  to  the  horizon  at 
any  angle,  and  which  keep  parallel  to  the 
transparent  plane,  run  at  the  s?me  angle 
4o  the  line  ab  in  the  perspective  view  of 
these  lines.  The  top  and  bottcjm  lines  of 
Upfront  side  of  each  cube,  and  the  top 
and  bottom  rines  of  the  front  side  of  the 
jjixisnted  prism  C,  also  the  outside  and 
inside  lines  that  form  the  top  angle  of 
the  pyramid,  and  some  other  lines  in  the 
figures,  illustrate  this  remark.  The  lines 
now  noticed,  though  indefinitely  pro- 
duced, have  no  vanishing  point. 

7.  The  eye  should  not  be  nearer  to  the 
picture-sheet  than  ihe  greatest  height  or 
breadth  of  the  picture ;  and  it  should  be 

Jilaced  in  the  ground  plan,  so  that  a  line 
et  fall  from  it  perpendicular  to  the  pic- 
ture-sheet should  bisect  the  angle  xcb, 
formed  by  lines  drawn  to  it  from  the 
points  which  mark  out  the  greatest  width 
Of  the  picture.  The  line  ci  in  the  ground 
plan  does  not  bisect  the  angle  a:  eft;  but 
this  was  done  to  save  room,  and  to  show 
some  parts  of  the  objects  that  could  not 
have  been  so  well  represented,  if  the  posi- 
tion of  the  eye  had  been  more  nearly  op- 
posite to  the  centre  of  the  picture.  If  the 
eye-  is  very  distant  from  the  picture- 
sheet,  a  p*rpemtic«lar  let  fall  from  it  to 
the  picture-sheet  need  not  fall  exactly  on 
the  centre  of  the  picture. 

8.  When  the  line  drawn  perpendicular 
to  the  line  ab,  in  fig.  2,  from  the  point 
ill  the  ground  plan  whoie  perspective  is 
wanted,  nearly  coincides  with  the  line 
drawn  perpendicular  to  the  same  line 
ab,  from  the  point  in  the  picture-sheet 
where  the  line  drawn  to  the  eye  from  the 
point  in  the  ground  plan  cuts  it,  the 
height  of  the  perspective  of  the  point 
eabnot  be  so  exactly  found  by  the  Rule, 
as  the  line  drawn  to  the  eye  in  the  per- 
spective view  is  in  this  case  nearly  a 
perpendicular  line ;  and  the  place  where 
this  line  cuts  the  line  let  fall  perpendi- 
cular to  ab,  in  fig.  2,  from  the  point  in 
Che  picture-sheet,  where  the  line  drawn 
to  the  eye  from  the  place  of  the  point  in 
the  ground  plan  cuts  it,  is  not  so  exactly 
marked  as  when  these  lines  which  mark 
by  their  cutting  the  perspective  of  the 
point,  cross  each  other  in  a  direction 
nearer  the  perpendicular.  When  great  ex- 
actness is  wanted  in  a  case  of  this  kind, 


mi 


it  will  be  the  better  way  to  find  the  per* 
spective  of  a  horizontal  line,  parallel  to 
the  picture-sheet,  passing  through  the 
point  whose  perspective  is  wanted ;  and 
the  place  where  this  perspective  line 
cuts  the  line  drawn  perpendicular  to  the 
line  ab,  in  fig.  2,  from  the  point  in  the 
picture-sheet  where  the  line  drawn  from 
the  place  of  the  point  in  the  ground  plan 
cuts  it,  is  the  perspective  of  the  point. 

9.  When  a  number  of  circles  are  con*, 
centric,  or  nearly  so  in  the  ground  plan', 
it  will  save  drawing  a  great  many  lines, 
if,  after  the  perspective  of  one  of  them  is 
drawn,  a  number  of  the  points  taken  in 
the  ground  plan  of  the  other  circles  to 
draw their  perspectives  l>y,are  in  the  lines 
drawn  to  the  eye,  which  pass  through 
any  of  the  other  circles,  or  in  these  lines 
produced  from  the  points  in  the  ground 
plan  that  were  used  in  drawing  the  per- 
spective of  the  first  circle:  as  in  this 
way,  the  lines  already  drawn  perpendi- 
cular to  the  lines  ab,  in  fig.  2,  from  the 
points  in  the  picture-sheet  where  the 
lines  drawn  to  the  eye  cut  it,  will  answer 
for  all  the  circles.  By  taking  the  points 
in  the  ground  plan  of  the  other  circles, 
to  draw  their  perspectives  by,  where  the 
lines  let  fall  perpendicular  to  ab,  in  fig. 
2,  from  the  points  in  fig.  1,  that  were 
used  in  drawing  the  perspective  of  the 
first  circle,  cut  them,  a  deal  of  drawing 
is  saved  ;  as  one  set  of  perpendicular 
lines  to  put  the  heights  on,  will  pass 
through  a  great  many  points  in  all  the 
circles.  Produce  the  lines  perpendicular 
to  a  b,  if  they  are  let  fall  from  points  on 
the  side  of  the  first  circle,  that  is,  towards 
a  b.  The  perspective  of  any  circle  which 
stands  in  a  phne  parallel  to  the  picture- 
sheet,  is  a  circle.  If  a  circle  is  placed  in 
a  plane  which  would  run  through  the 
point  of  sight  if  produced,  its  perspee* 
tive  view  is  a  straight  line.  The  per*. 
Bpfctivcs  of  circles  having  any  other  po- 
sitions than  the  two  now  mentioned,  are 
ellipses. 


<r> 


Fig.  a,  shows  an  ellipse ;  and  fig.  b, 
which  is  formed  of  two  segments  of  a 
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circle,  is  the  way  in  which  persons  who 
do  not  understand  the  subject  draw  a 
circle  in  perspective. 

10.  If  in  the  ground  plan,  or  the  ele- 
vation, oue  part  keeps  another  out  of 
sight,  the  part  hid  must  be  drawn,  before 
its  perspective  can  be  made.  The  dotted 
lines  in  the  ground  plan,  showing  the 
small  moulding  on  the  top  of  the  pillar, 
and  the  dotted  lines  in  the  same  plan, 
that  show  the  round  panels  in  the  cube 
that  is  close  to  the  picture-sheet,  illus- 
trate this  remark. 

11.  If  a  picture  is  wanted,  in  which 
the  transparent  plane  does  not  stand  per- 
pendicular, the  easiest  way  to  make  it, 
is  to  consider  the  picture-sheet  perpendi- 
cular, and  draw  the  figures,  correspond- 
ing to  the  ground  plan  and  elevation,  as  if 
the  objects  were  put  off  the  perpendi- 
cular, by  elevating  one  side  of  the  hori- 
zontal surface  passing  through  the  lowest 
point  in  them. 

12.  Sometimes  after  the  ground  plan 
'  of  any  object,  or  number  of  objects,  is 

drawn,  it  may  be  considered  better  not 
to  have  the  picture-sheet  in  this  plan 
parallel  to  the  top  or  bottom  edges  of 
this  drawing-board,  but  in  a  direction 
such  as  the  line  be,  in  fig.  4,  is  drawn. 
When  this  happens,  draw,  as  in  fig.  1, 
lines  from  all  the  points  in  the  ground 
plan  to  dt  the  point  of  sight ;  then  let 
tall  perpendicular  lines  from  the  same 
points  to  the  picture-sheet,  bej  after 
this,  draw  from  a  point  c,  (which  is  be- 
yond the  lines  drawn  from  the  place  of 
the  points  in  the  ground  plan  to  the  pic- 
ture-sheet,) the  line  c  e,  parallel  to  the 
top  or  bottom  edge  of  the  drawing-board. 
Then  from  the  point  c,  where  the  lines 
bc&udec  meet,  with  a  pair  of  pencil 
bows  draw  circles  to  ec,  from  all  points 
in  b  c,  where  the  perpendicular  lines,  and 
the  lines  drawn  to  the  eye  from  the 
points  in  the  ground  plan,  meet  it ;  also 
the  point  where  a  perpendicular  let  fall 
from  the  point  d,  to  the  picture-sheet 
meets  it,  must  be  transferred  by  means 
of  the  pencil  bows  to  the  line  ec;  and 
perpendicular  to  ec,  from  this  last  point 
transferred  mark  off  the  point  /,  at  the 
same  distance  from  ec,  that  d  is  from  b  c. 
It  will  now  be  evident,  that  transferring 
the  points  be  io  ec,  and  setting  the  point 
f,  in  the  position  mentioned  above,  pro- 
duces the  same  effect,  as  if  b  c,  with  all 
the  points  on  it,  together  with  d,  the 


point  of  sight,  moved  wkh  the  same 
angular  motion  round  the  point  c,  as  a 
centre,  till  be  came  to  the  position  ec. 
The  point  d  would  then  coincide  with/, 
and  e  c  would  be  the  picture-sheet  with 
all  its  points  upon  it,  brought  into  a  po- 
sition parallel  to  the  bottom  of  the  draw- 
ing-board. When  the  operation  is  thai 
far  gone  through,  the  rest  of  the  process 
is  conducted,  as  if  the  ground  plan  bad 
been  drawn  to  suit  the  picture-sheet  in  the 
position  e  e.  In  order  that  fig.  4  may  be 
fully  understood,  I  need  only  add,  that 
,h,  is  an  elevation  of  the  object  a  in  the 
ground  plan,  and  k  is  the  perspective 
view  of  it:  g  in  the  perspective  view 
being  the  position  of  the  eye,  or  the 
vanishing  point  of  the  lines  running  per- 
pendicular to  the  picture-sheet.  Rather 
than  draw  a  perspective  view  with  the 
position  of  the  picture-sheet  in  the 
ground  plan  inclined  to  the  sides  of  the 
drawing-board,  as  in  fig.  4,  it  will  be 
better  to  shift  the  blade  of  the  drawing 
square,  so  as  to  draw  the  ground  plan 
of  the  objects  at  the  required  angle  to 
the  picture-sheet,  when  it  is  in  a  posi- 
tion a3  in  fig.  1. 

13.  When  a  figure  in  the  objects  to 
be  represented  is  parallel  to  the  trans- 
parent plane,  the  perspective  of  the 
figures  is  similar  to  the  original  one, 
but  less  in  magnitude  according  to  its 
distance.  J.  W.* 


EVIDENCE  OP  DR.  LARDNER 
On  the  Great  Western  Railway  Bill, 

3d  of  August,  1835. 
The  Earl  of  Radnor  in  the  Chair. 

Dionysius  Lardner,  LL.D  ,  being  ex- 
amined, gave  evidence  as  follows : — 

You  have  beard  s  good  deal  said  in  ex- 
tenuation of  the  Box  tunnel;  what  is  y<ror 
opinion  upon  that  subject  ?— The  combina- 
tion of  a  tunnel  with  a  slope  appears  to  be  the 
objection  to  it ;  and  the  power  requisite  to 
pull  a  load  up  a  slope  of  1  in  107  is  greater 
than  the  power  necessary  to  pull  the  same 
load  on  a  level  in  the  proportion  of  30  to  9. 

In  round  numbers,  nearly  3$  to  1  f — Yes  ; 
it  requires  9  lbs.  per  tou  to  pull  a  load  on  a 
level  line,  and  it  requires  30  lbs.  to  pull  it  up 
1  in  107. 

Applying  your  attention  to  the  question  of 
the  tunnel,  in  what  way  is  that  difficulty 
aggravated  beyond  the  mere  proportion  of  the 
greater  power  required  t  —  The  increased 
power  necessary  for  a  slope  must  be  produced 
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by  a  proportionably  increased  consumption 
of  fuel;  that  will  produce  a  proportionally 
increased  destruction  of  atmospheric  air; 
and,  of  course,  if  the  tunnel  be  intended  to  be 
kept  as  pure  on  the  slope  as  it  would  be  ne- 
cessary to  keep  it  on  a  level,  the  transverse 
section  of  the  tunnel  ought  to  be  greater  on  a 
slope  than  on  a  level  in  the  proportion  of 
30  to  9. 

Mr.  /oy.— Your  attention  has  been  called 
to  railways  in  various  parts  of  the  world ;  do 
you  know  of  any  parallel  to  this,  uniting  the 
length  of  this  tunnel  with  that  inclination)— 
No,  I  am  not  aware  of  any. 

Is  it  justifiable,  except  in  a  very  extreme 
oase,  to  unite  those  two  disadvantages,  such  a 
length  of  tunnel  with  that  inclination !— I 
think  nothing  but  an  overruling  necessity 
could  justify  it.  ' 

Have  you  considered  the  different  modes 
proposed  for  working  that  tunnel ;  additional 
locomotive  power  or  a  stationary  power, 
either  by  an  endless  rope  or  a  single  rope!— 
Yes. 

Have  you  also  considered  it  as  worked 
partly  by  the  one  and  partly  by  the  other  ! — 
Yes  j  it  might  be  worked  partly  by  one  and 
partly  by  the  other;  the  tunnel  is  not  the 
same  length  as  the  slope;  the  slope  is  two 
miles  and  a  half,  and  the  tunnel  a  mile  and 
three  quarters  in  length  ;  it  might  be  worked 
by  a  rope  through  the  tunnel. 

First,  as  worked  by  locomotive-engines, 
waat  would  there  be  its  great  objection  ! — I 
think  I  have  stated  its  great  objection  al- 
ready; the  probable  difficulty  attending  the 
destruction  of  air  by  the  fire ;  and  in  con* 
sidering  that  it  appears  to  roe  that  it  ought 
to  be  considered,  not  so  much  with  regard  to 
the  positive  injury  that  may  be  produced  to 
the  health  or  life  of  the  passengers— I  do  not 
think  there  would  be  any — but  with  regard 
to  the  unpleasantness  and  inconvenience 
arising  from  the  existence  of  a  quantity  of 
noxious  vapour  through  which  they  would  be 
carried. 

That  is  an  objection  more  or  less  applica- 
ble to  tunnels  upon  a  level  ?— Less  applicable 
to  them,  because  there  would  be  less  power 
requisite. 

Would  the  atmosphere  of  the  tunnel  be  in- 
juriously affected  and  impregnated  with  the 
gases  produced  by  the  combustion?— Not 
injuriously,  but  inconveniently,  I  think. 

Vou  have  stated  that  there  would  be  so 
much  greater  power  required,  and  that  re- 
quiting a  greater  proportionate  quantity  of 
combustion,  that  the  ill  effects  would  be  pro- 
duced in  that  proportion.  What  would  be 
the  proportion  of  increase  in  the  consump- 
tion of  fuel!— As  30  to  9. 

In  the  same  proportion  as  the  increase  of 
power  t-i  Yes* 


Mr.  ,%»— Would  there  be  as  much  air 
consumed  in  that  tunnel  as  in  a  tunnel  on  a 
level  of  five  miles  and  fths  long ! — Yes, 
nearly.  The  length  of  the  tunnel  would  be 
in  the  proportion  of  30  to  9 ;  there  would  be 
as  much  air  consumed  in  this  tunnel  as  there 
would  be  in  a  level  tunnel  longer  in  the 
proportion  of  30  to  9. 

Do  you  think  any  method  of  ventilation 
eould  be  attainable  that  would  render  it 
otherwise  than  almost  intolerable! — I  scarce* 
ly  think  that  the  common  mode  by  shafts 
would  do  it. 

I  have  asked  you  whether  it  was  actually 
practicable;  is  it  not  a  feature  devoutly  to 
be  avoided  1 — Yes. 

To  be  avoided  at  almost  all  hazards?— 
Yes. 

Would  it  be  an  eligible  thing,  such  a  tun. 
nel  in  the  course  of  a  line,  or  almost  intolera- 
ble!—I  think  it  could  be  justified  only  by 
overruling  necessity. 

Mr,  Joy, — Is  the  grievance  mucfc  the  same, 
or  very  materially  aggravated,  by  such  a 
tunnel  and  such  an  inclination  being  in  the 
middle  of  the  line,  rather  than  at  the  ex- 
tremity!— Yes,  it  is  more  objectionable  than 
at  the  extremity* 

Why! — Because  of  the  unpleasantness, 
and  the  interruption  to  the  transit  of  the 
trains  when  the  passengers  are  in  them ;  you 
come  to  a  stand-still ;  they  must  undergo  a 
change  in  the  moving- power,  and  a  similar 
change  takes  place  at  the  top*  At  the  end,  if 
there  is  a  tunnel,  passengers  hardly  consider 
they  have  started  until  they  have  already 
passed  through  the  tunnel ;  that  is  the  case 
upon  the  Liverpool  line,  where  there  is  a 
short  tunnel  at  starting ;  no  one  could  have 
travelled  that  line  without  feeling  that  had 
that  tunnel  occurred  at  Rain-hill  instead  of 
where  it  is,  it  would  have  been  felt  a  much 
greater  inconvenience,  though  the  absolute 
loss  of  time  might  not  be  more. 

Supposing  Mr.  Brunei  shall  have  said,  in 
answer  to  a  question  as  to  the  danger  of  the 
atmosphere  being  rendered  noxious  by  the 
passage  of  the  engines,  "  I  think  not ;  there 
is  one  in  existence  upwards  of  a  mile,  and  an- 
other on  the  Birmingham  line ;"  and  again, 
when  asked,  "  Is  the  inclination  so  steep ;" 
if  he  should  have  said,  "  It  will  not  affect  the 
atmosphere,"  is  that  correct  or  erroneous!— 
I  think  Mr.  Brunei  is  in  error  there;  it 
would  aflfect  the  atmosphere. 

In  point  of  fact,  is  it  not  true  that  there 
will  be  an  additional  difficulty,  as  to  the  ven- 
tilation, from  the  increased  power  that  will 
be  requisite!— It  will  require  more  ventila- 
tion in  the  proportion  of  30  to  9. 

If  it  is  assumed  by  the  engineers  on  the 
other  side,  there  will  not  be  more  ventilation 
required  than  on  a  level,  that  is  an  over- 
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sight  in  your  judgment?— Yes,  tbat  is  an 
oversight,  I  suppose. 

Supposing  coke  used  instead  of  coal,  would 
not  the  gas  produced  be  more  noxious  I— No, 
not  more  noxious ;  it  is  the  same  gas ;  the 
combustion  of  coke  produces  carbonic  acid 
gas,  sulphurous  acid,  and  azote.  Coal  would 
be  quite  inadmissible. 

Mr.  Joy. — Would  not  the  gas  tbat  would 
escape  from  coke  be  of  a  more  injurious 
nature  if  it  existed  in  any  quantity  1— Yes  t 
it  is  not  only  gas  that  escapes  from  the  com* 
bastion  of  the  coke,  but  the  gas  that  is  de- 
composed in  the  atmosphere  would  be  mora 
injurious. 

Would  not  this  gas,  unless  it  found  a  vent 
in  a  heated  state,  be  likely  to  remain?— 
Yes,  from  its  specific  gravity :  it  is  half  at 
heavy  again  as  the  atmospheric  air;  the  car- 
bonic acid  gas. 

That  is  the  offensive  gas  of  which  you 
speak  ? — Yes,  the  gases  are  mixed  together, 
and  if  they  cool  they  are  heavier  than  the 
atmospltere,  and  apt  to  remain. 

The  mischief  must  very  much  depend  upon 
the  quantity  1  Is  not  the  carbonic  acid  gas 
what  the  miners  call  choke  damp,  in  a  great 
degree  7— Yes  ;  it  is  what  exists  in  wells  and 
in  the  Grotto  Del  Cane. 

If  it  is  an  excessive  quantity,  it  is  fatal  to 
life  1— Yes. 

The  degree  of  injury,  if  any  there  be, 
must  depend  upon  the  proportion  ? — Yes. 

It  may  be  diluted  with  common  air,  so  as 
not  to  be  fatal  to  life  or  health  ?— Yes,  there 
is  always  a  quantity  in  the  air. 

If  the  'extra  power  is  supplied  by  a  sta- 
tionary engine,  the  consumption  of  fuel 
would  not  be  greater  in  the  tunnel? — No. 

Mr.  Joy. — Have  you  made  calculations  of 
the  proportions  of  these  gases  ?— -Yes  ;  of 
the  proportions  of  foul  air  to  be  produced. 

Without  troubling  you  to  go  into  it  in  any 
detail,  could  you  tell  us  the  different  gases 
you  think  injurious:  the  round  sum  of  them 
produced  in  the  passage  through  this  imme- 
diate tunnel,  for  a  load  of  100  tons  in  a 
tunnel  of  a  mile  and  three  quarters  long, 
-upon  a  slope  of  1  in  107 1  Have  you  cal- 
culated the  quantity  of  noxious  gas  that 
would  probably  be  made?— Yes;  the  total 
quantity,  taking  for  granted  that  it  takes 
half  a  pound  of  coke  per  ton  per  mile  upon 
a  level  to  draw  a  train,  which,  I  believe,  is 
in  practice  nearly  the  case,  the  quantity  of 
noxious  gas  produced  in  this  tunnel  would  be 
something  less  than  4,000  lbs.  weight,  with  a 
load  of  100  tons. 

Every  time  a  train  goes  through  f — Yes. 

Mr.  Joy.— Does  any  objection  exist  with 
regard  to  the  assistant  engineer  on  the  Man- 
chester and  Liverpool  line ;  they  have*  one 
there?-— Yes  $  not  in  a  tunnel.  • 
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I  am  speaking  of  the  inclination ;  <k  1 
not  an  inclination  on  that  line  very  near 
this?— Yes;  1  in  96. 

Is  there  any  practical  inconvenience  theee* 
as  you  have  observed  the  line  so  frequently* 
with  reference  to  the  additional  engine  !** 
The  additional  engine,  is  not  always  ready  so 
assist  the  train,  and  they  have  sometimes- to 
wait. 

Have  they  sometimes  to  wait  ■  fromr.  its 
being  out  of  repair?— -They  have  delays irata 
various  causes ;  it  may  not  be  lighted*  roil 
may  be  employed  upon  one  train,  .whom 
wanted  for  another.  :  >r 

.  Have  you  known  trains  come  to  a  dfeajd 
atop  on  that  inclined  plane  ?— Yes ;  I  bane 
been  upon  it  more  than  once  when  that  has 
happened. 

Have  you  had  to  wait  a  considerable  timet 
—Yes,  until  the  engine  could  be  got. 

Would  the  extra  cost  necessary  for  keep* 
ing  this  engine  ready  for  use  be  another  ob* 
jection?— Yes ;  they  would  be  always  obliged 
to  keep  it  ready  for  use,  whether  wanted  jo* 
not. 

I  will  call  your  attention  to  another  mod* 
mentioned,  that  of  the  endless  rope ;  have 
you  made  a  calculation  of  what  would  be  the 
result  if  that  system  was  practised?— Yes,  I 
have. 

What  on  the  Liverpool  and  Manchester 
line,  where  they  have  a  slope  of  1  in  48,  is 
the  one  they  use?— That  slope  is  2,000  yards 
long,  and  the  rope  they  use  is  a  six  ineh 
rope,  to  draw  loads  of  twenty-five.  tons. 

At  the  rate  of  about  ten  miles  an-hourf 
—I  do  not  think  the  rate  makes  any  differ- 
ence in  the  strength  of  the  rope. 

Is  that  the  rate  ? — Yes. 

What  sort  of  rope  would  the  Box  tunnel 
require,  taking  the  Liverpool  one  as  the  basis 
of  your  calculation? — I  consider  it  will  rer 
quire  a  seven  inch  rope. 

What  would  be  the  weight  of  a  seven  inch 
rope  per  yard  t  -I  believe  the  weight  of  a 
seven  inch  rope  would  be  six  pounds  aad  a 
half  per  yard. 

What  would  be  the  total  weight  produoadt 
—•The  total  weight  of  that  endless  rope 
would  be  about  57,000  pounds. 

How  long?  —  About  five  miles. 

Mr.  Joy. — Calculating  the  friction  of  such 
a  rope  thus  worked  at  about  a  twelfth  oi  its 
weight,  which  was  the  proportion  given  by 
Mr.  Stephenson  and  Mr.  Locke,  what  pull 
would  it  require  to  work  a  train  of  fifty-two 
tons  ?—  To  propel  fifty-two  tons  upon  a  slope 
of  (  in  107  will  require  for  its  gravity  a 
107th  part;  you  are,  to  divide  the  52  by 
107,  and  you  will  get  the  power  of  draught 
necessary  to  overcome  the  gravity  of  the 
load. 
.    What  would  that  be?— 1,08$ lbs.;  then 
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I  would  bt  tbe  friction  of  the  load,  which 
w  at  tbe  rate  of  JHbs.  per  ton,  which  for 
fifty- two  ton?,  468 lbs ;  these  two  together 
weald  come  to  1,556  lbs. ;  that  is  exclusive 
of.  the  rope.  Then  the  experiments  of  Mr. 
Stephenson  and  Mr.  Locke  on  the  friction  of 
the  rope  show  us,  that  the  friction  may  be 
taken  at  about  a  twelfth  part  of  the  weight 
of  the  rope ;  and  those  experiments  appear 
tor  me  to  be  very  satisfactory  and  conclusive ; 
there  was  an  average  of  several  taken,  and 
they  have  given  very  nearly  tbe  same  result; 
and  taking  one-twelfth  part  of  57,000  lbs. 
you  will  get  the  force  necessary  to  pull  the 
rope,  which  alone  is  4,752 lbs. ;  the  load 
therefore  would  require  1 ,556  lbs.,  and  the 
rape  ±,75£lbs..  making  a  total  of  6,308  lbs. 

Is  not  the  result  of  this  calculation,  that 
it  would  require  about  three  times  the  power 
for  the  rope,  compared  with  the  load  ? — Yes  ; 
for  a  load  of  fifty-two  tons  it  is  in  the  pro- 
portion of  15  to  47,  very  nearly. 
,.  To  move  that  at  the  rate  of  fifteen  miles 
an  hour  would  require  what  power  as  ex- 
pressed in  horses!  —  Twenty-five  pounds 
palled  at  the  rate  of  fifteen  miles  an  hour  is 
equal  to  one-horse  power,  and  therefore 
s\300  lbs.  pulled  at  that  rate,  would  be  equal 
to  262-  horse  power. 

Have  you  a  corroboration  of  that  result 
from  the  proposed  engine  on  the  tunnel  now 
making  on  the  Liverpool  and  Manchester 
railway  ? —The  tunnel  for  passengers  is  a 
tunnel  of  a  mile  long,  I  think. 

What  is  the  power  of  the  engine  there 
proposed  f — It  is,  they  say,  140- horse  power. 

That  is  for  passengers  only?— Yes,  for 
light  loads. 

What  is  the  declivity  there!  -1  in  100. 

Very  nearly  the  same  as  here  ? — Yes. 
.  Mr*  Joy.— Is  that  consistent  with  the  cal- 
culation you  have  just  been  giving  to  the 
Committee! — Yes,  it  agrees  very  nearly  with 
k,  as  nearly  as  possible.  I  should  state  it 
would  be  necessary  to  have  two  engines,  one 
to-work  while  the  other  is  accidentally  de- 
ranged or  repairing,  otherwise  tbe  whole 
traffic  upon  the  road  will  be  stopped ;  there 
must  be  a  pair  of  engines. 

May  not  that  be  estimated  at  a  lower  ton- 
nage in  consequence  of  it  being  intended  for 
passengers  only ! — Fifty  tons  is  the  amount 
of  an  ordinary  load  of  passengers,  including 
carriages. 

Is  not  that  about  half  the  length  of  the 
Box  tunnel!— Yes,  it  is  about  a  mile  long.  ; 

Is  it  correct  to  suppose  that  a  five  and  a 
half  inch  rope  would  be  sufficient  for  the 
Box  tunnel,  because  the  incline- is  flatter 
than  the  tunnel  upon  the  Manchester  and 
Liverpool  railway  of  1  in  48!— No,  because 
the  length  is  there  omitted ;  the  length  is  a 
?ery  material  consideration;  it    is  a  much 


Alt 


more  material  consideration  than  tbe  degree 
of  acclivity. 

Would  the  calculation  of  the  sufficiency 
of  rope,  a  five  and  a  half  inch  rope,  be  con* 
elusive  if  it  was  applied  to  so  much  shorter  a 
line  ! — No  ;  the  acclivity  has  nothing  what- 
ever to  do  with  the  calculation ;  an  endless 
rope,  which  would  be  sufficient  for  a  certain 
load  on  one  inclination,  would  be  sufficient 
for  any  other  inclination :  the  weight  of  the 
rope  has  nothing  to  do  with  it;  it  balances 
itself. 

In  order  to  arrive  at  a  proper  conclusion, 
is  it  not  necessary  to  take  into  account  the) 
greater  length  of  tbe  line! — Yes,  and  that 
alone. 

And  not  the  steepness!— Not  when  it  is 
an  endless  rope ;  a  single  rope  would  require 
steepness  to  be  taken  into  consideration,  but 
not  an  endless  rope. 

.  At  the  tunnel  in  question,  on  the  Liver- 
pool and  Manchester  line,  is  not  tbe  load  of 
the  locomotive  divided  into  five  or  six  differ- 
ent portions,  and  drawn  up  at  five  or  sia 
different  times?— Yes;  it  is  drawn  up  in 
loads  of  twenty-five  tons :  this  would  not  do 
in  the  middle  of  a  line. 

Is  it  comparatively  unimportant  at  the 
end? — If  the  load  was  to  be  drawn  op  in 
that  way  in  portions  in  the  middle  of  the 
line,  the  line  would  be  occupied  a  consider* 
able  time,  and  the  trains  of  passengers 
would  be  stopped  until  all  this  business  of 
carrying  up  the  loads  was  finished ;  and  even 
at  the  end  of  the  line,  unless  the  slope  waa 
exclusively  devoted  to  goods,  it  would  not 
do  there. 

If  a  load  of  100  tons  were  to  arrive  at  the 
top  of  such  an  inclination,  there  would  be 
a  waste  of  time  in  the  arrangements  neces- 
sary to  divide  it?— It  would  be  divided  into 
four,  and  then  one  would  be  drawn  up,  and 
then  another. 

Whereas  100  tons  can  be  very  easily 
moved  upon  other  parts  of  the  line ! — Yes. 

Do  you  happen  to  know  whether  the  elder 
Mr.  Stephenson  asserts  that  an  endless  rope 
of  five  miles  long  is  impracticable? — Yes,  I 
recollect  he  says  that. 

Do  you  agree  with  him  «— Yes,  it  is  within 
the  bounds  of  mechanical  possibility  I  think, 
but  in  tbe  common  sense  of  the  word  it  is 
impracticable;  I  hardly  think  any  one  would 
attempt  it. 

Have  you  any  idea  that  it  would  be 
adopted!— No;  the  power  expended  upon 
the  rope  would  be  so  preposterously  great 
compared  to  the  load  to  be  drawn. 

You  consider  it,  in  common  parlance,  im- 
practicable ?— Yes. 

Now  turn  to  the  single  rope.  Suppose  it 
is  to  be  worked  by  a  single  rope,  is  it  one 
of  the  objections  necessarily  involved  in  a 
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tingle  rope,  that  there  must  he  a  small  loco- 
motive to  draw  it  back*— There  must  be 
some  means  to  draw  it  back  again,  and  the 
weight  is  so  considerable  that  the  power  must 
be  considerable. 

Do  you  consider,  speaking  of  a  single  rope, 
it  would  be  but  half  the  length  ?— Yes. 

Two  miles  and  a  half ;  would  not  that  re- 
quire a  small  locomotive  in  consequence  of  its 
length? — It  would  require  a  considerable 
power,  and  a  small  locomotive  would  do  it. 

Would  not  there  be  some  objection  to  that 
in  consequence  of  its  consumption  of  vital  air 
in  the  tunnel?— Yes;  that  would  be  an 
additional  inconvenience. 

Would  it  not  be  a  constant  expense t— 
Yes ;  there  would  be  constant  expense  in  the 
consumption  of  fuel. 

Is  the  original  cost  of  such  a  rope  heavy?— 
Yes. 

Is  the  wear  and  the  tear  considerable? — 
Yes. 

Has  it  to  be  often  spliced? — Yes;  the  rope 
on  the  Liverpool  tunnel  is  spliced  twice  a 
week,  I  believe. 

Are  the  sheaves  and  the  pulleys  that  the 
rope  runs  upon  likely  to  break  and  get  out  of 
order? — Yes. 

What  is  the  number  of  those  pulleys  in  a 
mile?— 220  in  a  mile,  I  think. 

Do  you  know  any  thing  of  the  cost  of  those 
pulleys?— From  15*.  to  20*.  is  the  cost, 
where  less  power  is  used. 

Would  not  this  mode  require  about  three 
times  the  power  usually  expended?— Yes;  I 
should  say  in  the  proportion  of  15  to  47  by 
an  endless  rope. 

I  am  speaking  of  a  single  rope? — There 
would  be  less,  waste  of  power  in  a  single  rope, 
but  we  must  take  into  account  the  power  to 
carry  it  back. 

Would  it  not  come  nearly  to  what  I  have 
stated? — I  have  not  calculated  that. 

Have  you  any  objection  to  stationary- 
power  in  the  midst  of  a  line  like  the  Great 
Western  ? — Yes ;  there  is  an  objection  to  it, 
in  the  interruption  it  would  occasion  in  the 
rapid  transit  of  passengers  and  the  change 
of  power;  those  are  sufficient  objections 
to  it. 

What  would  be  the  sort  of  power  necessary 
to  draw  up  a  single  rope?— It  would  be  pull- 
ed back  by  an  engine  attached  to  the  end  of  a 
single  rope,  which  would  draw  it  back. 

If  the  load  be  HO  tons,  should  you  not  re- 
quire a  rope  nine  inches  in  circumference  to 
draw  it  up? — That  is  for  an  endless  rope. 

Mr.  Talbot  states,  that  an  endless  rope  had 
never  been  proposed,  from  the  beginning  to 
the  end,  by  the  parties  promoting  the  Bill, 
and  that  calculations  based  on  the  assumption 
that  it  was  to  be  used  Were  therefore  irre* 
levant. 


Mr.  Joy  is  heard  in  answer  to  the  observa- 
tion. 

Mr,  Joy. — Leaving  both  the  endless  rope 
and  the  single  rope,  I  wish  to  call  your  at- 
tention to  the  breaks.  There  was  an  experi- 
ment stated  by  Mr.  Brunei  on  the  Canter- 
bury and  Whitstable  inclined  plane.  Is  that 
applicable  to  the  Box  tunnel  ?  Supposing  it 
to  be  stated  by  Mr.  Brunei,  with  reference  to 
the  Canterbury  and  Whitstable  Railway, 
**  I  have  been  down  that  plane  twice,  without 
a  rope  in  the  carriage,  alone,  with  nothing 
but  a  break  to  check  the  carriage,  and  allow* 
leg  it  to  run  all  its  full  velocity ;  by  the  break 
it  was  stopped  in  60  yards. — How  many  pas- 
sengers were  there  in  the  carriage?  We  were 
five  only;  of  course,  I  did  not  try  an  experi- 
ment of  that  sort  with  many  passengers. — 
Was  it  fully  loaded  ?  No."  I  would  ask  you 
whether  that  gives  at  all  a  sufficient  explana- 
tion of  the  practicability  of  stopping  such 
trains  as  would  usually  go  on  such  a  line  as 
this;  upon  such  an  inclination  as  the  Box 
plane  ? — No ;  because  the  power  of  the  break 
is  inversely  as  the  load ;  and  though  you 
might  stop  a  waggon  loaded  with  five  per- 
sons (I  believe  the  average  weight  of  a  man 
is  150 lbs.,  which  would  be  750 lbs.  plus  the 
weight  of  the  waggon),  though  it  might  be 
easy  to  stop  that  with  a  break,  it  wonld  re- 
quire a  greater  power  by  the  break  to  stop  it 
with  a  greater  load — a  power  greater  in  pro- 
portion to  the  load.  You  cannot  infer  much 
from  that  experiment. 

Supposing  the  carriages  to  start  from  the 
top  of  the  plane  in  a  state  of  absolute  rest, 
what  resistance  would  be  required  in  order  to 
limit  its  speed  to  30  miles  an  hour? — It  will 
be  the  resistance  of  the  same  number  of 
pounds  per  ton,  whatever  be  the  limit  of  the 
velocity.  The  circumstances  will  be  these: 
a  train  descending  a  slope  of  I  in  107  has  a 
downward  tendency,  which  would  be  balanced 
by  121bs.  per  ton;  and,  of  course,  whatever 
the  velocity  you  want  to  restrict  the  train  to, 
the  break  should  exert  a  retarding  force 
amounting  to  121bs.  per  ton* 

Taking  those  data,  what  resistance  would 
it  be  necessary  to  exert  through  a  distance  of 
two  miles  and  a  half,  7,588  feet? — To  limit 
the  velocity  to  30  miles  an  hour,  supposing  it 
to  begin  from  a  state  of  rest,  the  trains  start- 
ing from  a  state  of  rest  at  the  top,  and  being 
allowed  to  proceed  by  gravity  only,  without 
power,  would  acquire  a  velocity  of  30  miles 
an  hour  after  passing  over  5,612  feet  Then 
supposing  the  break  to  be  applied,  so  as  to 
check  any  further  increase  of  velocity,  it  must 
exert  a  force  of  12  lbs.  per  ton  in  order  to  do 
that,  and  that  force  must  be  exerted  through 
the  remainder  of  the  slope,  which  would  be 
7,588  feet;  and  the  total  force  would  be 
equivalent  to  4,500,0001bs.,  raised  ft  foot  high. 
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Yon  have  stated  that,  on  the  supposition 
that  the  train  starts  from  a  state  of  rest;  is  it 
not  notorious  that  they  constantly  do  start 
with  a  considerable  degree  of  velocity! — 
They  never  do  start  from  a  state  of  rest 

At  what  sort  of  speed  do  the  trains  gene- 
rally arrive  at  the  summit  of  such  a  plane  ? — 
At  the  top  of  the  slope  on  the  Manchester 
Railway  they  generally  arrive  at  the  rate  of 
90  miles  an  hour. 

I  need  hardly  ask  you  whether  the  in- 
creased velocity  you  have  spoken  of  would  not 
then  be  much  more  dangerous  1 — The  velocity 
would  be  much  more  increased  if  it  broke 
loose  from  the  break. 

If  Mr*  George  Stephenson  should  have 
stated  that  the  break  often  fails  to  act;  is  he 
correct  in  that!— Yep;  I  have  seen  it  fre- 
quently fail  on  the  slopes  on  the  Manchester 
Railway* 

Did  you  ever  find  that  inconvenience  your* 
self  when  making,  experiments  on  that  rail* 
way! — Yes. 

On  an  inclined  plane  of  1  in  96!— Yes ;  I 
have  seen  it  totally  fail  with  a  train  of  goods ; 
it  was  burnt;  the  friction  burnt  it. 

Just  state  the  particulars  of  that! — I  was 
descending  the  slope  of  1  in  96  on  the  Man* 
Chester  Railway,  with  a  train  of  goods;  the 
engineer  let  the  train  run  down  for  a  con* 
riderable  time  without  the  break,  and  we  ob- 
tained a  velocity  that  appeared  to  me  to  be 
exceedingly  dangerous.  1  ordered  him  to  ap- 
ply the  break,  but  the  break  totally  failed;  it 
was  burnt*  A  signal  was  made  to  us  by  the 
road  police  to  stop,  but  the  train  did  not  stop 
for  a  considerable  distance  from  the  foot  of 
the  slope.  When  we  descended  we  found 
that  the  wheel  of  one  of  the  waggons  had 
broken,  so  that  both  wheels  dragged  along 
the  rail  daring  the  descent,  forming  a  more 
powerful  break  than  the  common  breaks,  and^ 
notwithstanding  this,  the  train  went  down 
with  this  furious  velocity. 

Do  you  know  what  the  velocity  was  ? — I 
can  only  conjecture  that  it  was  something 
very  great ;  I  should  say  from  forty  to  fifty 
miles  an  hour. 

Have  you  ever  bad  any  other  misfortune  of 
the  same  kind  in  a  curve! — Yes,  I  did ;  I 
recollect  an  instance  of  it  in  a  curve  or  bend 
in  the  line ;  that  was  not  on  a  slope ;  it  was 
nearly  level. 

State  the  circumstances  ? — I  was  proceed* 
ing  from  Liverpool  to  Manchester  with  a 
train  of  passengers,  and  at  a  bend  in  the  line, 
where,  from  the  flexure  of  the  road,  the  en- 
gineer could  not  see  a  great  distance  before 
him,,  it  happened  that  a  train  of  stone  wag* 
gens  was  occupying  the  road  in  advance ;  a 
signal  was  made  to  the  engineer  by  the  road 
police  to  cut  off  the  steam  and  put  the  breaks 
on  to  retard  it  \  and  he  alleged  that  he  did 


so ;  but  the  velocity  continued  to  be  so  great, 
notwithstanding  the  breaks,  that  we  came 
against  the  train  of  stone  waggons,  and 
smashed  them  all  to  pieces ;  the  waggons  were 
broken  all  to  pieces,  and  the  stones  thrown 
about,  and  the  framing  of  the  engine,  though 
of  strong  iron,  was  broken. 

Did  you  knock  the  stone  carriages  to 
pieces  1 — Yes.  We  were  protected  by  the 
engine  and  the  springs ;  some  of  the  passen- 
gers were  bruised  a  good  deal.  There  are 
provisions  made  in  the  carriages  that  carry 
passengers  to  protect  them  from  the  effects  of 
collision,  but  there  are  none  in  the  case  of 
stone  waggons. 

Was  this  upon  an  embankment  or  a  cut- 
ting!—It  took  place  in  a  cutting  quite  suffi- 
cient to  hide  the  waggons. 

What  is  the  length  of  the  radius  of  the 
eurve  where  this  accident  took  plaee } — It  is  a 
very  considerable  radius. 

Mr.  Joy* — Do  you  know  the  radius  at  the 
bottom  of  Box  Hill  I — It  is  stated  to  be  three 
quarters  of  a  mile. 

If  you  were  in  a  cutting  would  not  that 
aggravate  the  difficulty,  as  you  would  not  see 
the  waggons  before  you  1 — Yes,  it  would. 

What  is  the  distance  of  the  curve  from  the 
end  of  the  Box  Plane  ! — I  believe  it  is  stated 
to  be  a  quarter  of  a  mile* 

In  your  judgment,  is  it  sufficient  to  prevent 
any  injury  at  that  distance!— There  will  be 
great  danger  of  having  undue  velocity;  and 
on  arriving  at  that  curve,  if  the  break  should 
fail,  the  engine  would  arrive  at  the  curve  with 
very  considerable  speed.  A  quarter  of  a  mile 
would  make  very  little  abatement. 

If  it  should  be  contended  that  a  quarter  of 
a  mile  is  sufficient  to  obviate* any  aggravated 
inconvenience  from  the  velocity,  is  that  cor- 
rect!—If  accidental  velocity  be  acquired  it  is 
not,  but  if  all  precautions  are  taken  there  is 
no  danger  in  arriving  at  the  curve  ;  but  upon 
the  trains  breaking  loose,  and  acquiring  that 
volocity  that  tbe  descent  would  give  them 
there  would  be  danger. 

Is  it  not  objectionable  that  there  should  be 
such  a  curve  at  the  bottom  of  an  inclined 
plane  ? — Yes  ;  it  would  be  better  further  off. 
Though  a  quarter  of  a  mile  is  sufficient  for 
the  expenditure  of  tbe  common  power,  is  it 
not  insufficient  for  tbe  expenditure  of  the  dan* 
gerous  power  acquired  by  that  increased  velo- 
city 1— Yes,  it  would  be. 

in  your  judgment,  supposing  the  train  to 
be  worked  by  a  single  rope,  and  such  rope 
were  to  break,  would  there  not  be  great 
danger  \ — There  would  be  danger  arising  from 
the  train  being  precipitated  down. 

If  it  is  the  opinion  of  Mr.  Brunei,  that 
there  would  be  no  great  danger  if  the  root 
broke,  and  that  tbe  slightest  resistance  of  the 
break  would  stop  it  dead,  is  not  that  erro* 
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neons  I — I  do  not  agree  in  that  at  all;  I  do 
not  think  any  resistance  would  stop  a  train 
dead ;  it  would  gradually  stop  it. 

Mr.  Brunei  says  he  has  not  calculated  the 
amount  of  velocity  that  would  be  acquired ; 
have  you  calculated  the  amount  of  velocity 
acquired  in  falling  down  these  slopes! — Yes. , 

Just  state  what  it  is  without  any  break?— 
A  carriage  or  train  commencing  from  the  top 
of  the  Box  Hill  Incline,  from  a  state  of  abso- 
lute repose,  supposing  it  not  to  be  propelled 
by  any  power,  would  at  the  foot  of  the  slope 
have  a  velocity  of  forty* six  miles  an  hour  by 
gravity  only,  and  the  time  of  descent  would 
be  six  minutes  and  a  half-  I  omit  the  small 
fractions. 

That  is  allowing  the  friction  of  nine  pounds 
a  ton!— Yes,  it  is.  ■ 

That  is  assuming  the  train  to  descend  with- 
any  power  whatever,  and  to  commence  from 
a  state  of  rest?— Yes;  and  if  it  does  not  com- 
mence in  a  state  of  rest,  you  must  add  to  the 
forty-six  miles  an  hour  the  velocity  that  it  had 
at  the  beginning. 

If  it  was  starting  at  the  rate  of  twenty- 
miles,  it  would  get  up  to  sixty-six  ! — Yes. 

Would  not  that  be  perfectly  serious  and 
formidable ! — That  is  a  matter  of  opinion ;  I 
am  not  afraid  of  those  high  velocities  if  the 
road  be  straight  and  level;  but  the  curve 
which  takes  place  in  a  quarter  of  a  mile  from 
the  end  of  the  plane  would  render  it  quite  ob- 
jectionable. 

Quite  formidable  and  dangerous? — Yes. 

There  would  not  be  sufficient  space  in  that 
-  quarter  of  a  mile  to  correct  such  extreme  velo- 
city ?— No,  nothing  like  it. 

Mr.  Joy. — Suppose  it  is  contended  that  the 
danger  was  reduced  to  nothing  almost,  because 
it  was  in  cutting? — The  difference  only  would 
be  this,  that  if  they  were  thrown  off  the  rails, 
they  would  not  be  thrown  over  an  embank- 
ment, but  against  the  side  of  the  cutting ; 
there  would  be  a  difference  of  result  likely  to. 
arise,  but  not  a  diminution  of  the  chance  of 
being  thrown  off  the  rails. 

Mr.  Locke  states  he  descended  the  tunnel 
on  the  Liverpool  and  Manchester  when  the 
break  was  not  applied  at  all ;  have  you  cal- 
culated what  must  be  the  speed  there  ? — Sup- 
posing the  waggon  to  descend  from  a  state  of 
rest  st  the  top  of  the  tunnel  (I  speak  of  the 
tunnel  for  goods,  1  in  48),  the  velocity  ac- 
quired at  the  foot  would  be  fifty-four  miles 
an  hour. 

If  Mr.  Locke  should  represent  that  to  be  not 
accompanied  with  danger,  must  not  it  have 
been  in  consequence  of  previous  precautions 
specially  taken  on  the  occasion  ?— Yes,  oh 
certainly;  because  accidents  have  happened 
where  the  trains  have  broken  loose  in  that 
tunnel,  and  the  waggons  have  been  all  smashed 
to  pieces* 


Is  there  to  some  extent  a  natural  tendency 
for  the  engines  to  get  off  the  rails  produced 
by  the  centrifugal  force  upon  such  a  curve  as 
that  you  have  mentioned !— Yes,  there,  is; 
and  for  that  reason  curves  are  inadmissible, 
except  with  a  very  large  radius.  When  a 
body  is  moved  in  a  circle  it  has  a  tendency 
to  fly  from  the  centre,  and  this  tendency  in 
the  case  of  trains  on  a  railway  presses  the 
waggons  against  the  outside  of  the  curve*, 
and  gives  them  a  tendency  to  run  over  the 
rail  on  the  convex  side  of  the  curve* 

Does  not  that  tendency  increase  in  the 
same  proportion  as  the  square  of  the  speed 
and  the  smallness  of  the  radius  I — Yes. 

Have  you  calculated  the   effect  of  this 
curve,  and  the  lateral  tendency  to  run  off 
the  rails  which  this  speed  will  produce!—-. 
Yes;  it  is  a  matter  of  very  easy  calculation. . 

First  tell  us  with  a  speed  of  fifty  miles  an 
hour  and  a  load  of  100  tons  ? — The  outward 
tendency   would  amount  to  93 lbs.  a  ton;-, 
that  would  be  9,3001bs.  altogether;  that  is* 
with  three  quarters  of  a  mile  radius*  - 

At  forty  miles  an  hour! — 57 lbs.  per  ton; 
that  would  be  5,700  lbs.  altogether. 

At  thirty -five  miles  an  hour!— 47  lbs.  per 
ton;  4,7001bs. 

At  thirty  miles   an   hour!  —  33  lbs.*  ox  . 
3,300  lbs. 

These  different  aggregates  of  outward  pres-  .- 
sure  would  be  divided  equally  among  all  the 
parts  of  the  train,  and  would  not  apply  to . 
any  one  part! — It  would  apply  at  so  much 
per  ton,   according  to  the    weight  of  the... 
waggons ;  if  the  waggon  was  loaded  with  &ve 
tons,  then  the  outward  tendency  would  be:., 
five  times  93  lbs. 

Upon  that  waggon  !— Yes. 

If  they  were  divided  in  a  space  of  five- 
feet,  each  one  of  those  five  feet  would  bear  a 
proportion ! — No,  it  is  on  the  flange  of  the 
wheel ;  it  would  be  divided  between  the  two 
flanges  of  the  two  outward  wheels,  and  the  .< 
two  outward  wheels  would  be  pressed  outward 
with  the  force  I  allude  to;  each  would  he 
pressed  with  half  the  weight  I*  have  stated. 

If  there  were  ten  waggons,  each  waggon  , 
would  have  a  tenth  of  the  whole;  and  if, 
there  were  four  wheels  to  each  waggon,  that  * 
tenth  would  be  divided  between  the  four  - 
wheels  of  each  of  those  waggons? — No;  it.: 
is  only  the  two  outward  wheels  that  areaf*  ,. 
fected,  and  it  is  divided  between  them  equally.  ? 

Mr.  Joy.— Does  not  it  follow  from  what . 
you  have  stated  that  a  very  slight  addition 
would  tend  to  throw  the  wheels  off  the  rails! 
—Yes;  a  very  slight  pressure  with  that  ten*, 
dency  would  help  them  over  the  rails.  At 
the  junction  of  two  rails  they  are  very 
seldom  flush.  After  they  have  been  worked 
a  little  time  one  gets  a  little  lower  than  the 
other,  and  the  wheel  coming  against  the  cor«» 
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nef  with  that  pressure  would  give  it  a  tendency 
to  go  over. 

•  In  your  judgment,  would  not  tbe  danger 
of  such  a  curve  be  extreme  with  respect  to 
passenger  trains  from  Bath  to  London! — 
Yes;  I  think  it  would  be  dangerous,  in  a 
train  acquiring  undue  velocity,  in  descend- 
ing tbe  slope  at  Box  Hill. 

What  should  you  consider  undue  velocity  ! 
—r Fifty  miles  an  hour  I  should  consider  un- 
due velocity. 

Would  you  consider  30  miles  undue  velo- 
city* — I  consider  it  is  objectionable.    " 

JtfrV  Joy.— If  the  Lowther  Arcade  has  been  ' 
alluded  to  as  an  illustration  with  reference  to 
this  tunnel,  it  must  be  considered  as  confined 
only  to  its' similarity  in  point  of  steepness!— 
To  its  appearance ;  slopes  upon  railways  have 
a  tendency  to  remove  the  appearance  0  f  danger, 
and  to  create  its  reality. 

What  do  you' mean  by  slopes  upon  rail- 
ways!— I  mean  inclines.;  an  incline,  that  has 
no  appearance  of  danger  when  you  look  at 
it,  may  have  a  great  deal  of  real  danger  in ' 
it,  though  that  inclination  is  one  that  will 
not  be  perceived  by  the  eye. 

'Do  you  mean  to  say  that  an  inclination 
that  does  not  appear  to  be  dangerous  to  the 
eye  may  be  so  in  point  of  fact  ! — Yes,  there 
are  slopes  on  railways  which,  while  they  do  not 
appear  to  have  any  danger  whatever  in  their 
appearance,  have  a  great  deal  in  reality ;  it 
would  not  apply  to  such  aslope  as  1  in  1,000. 

But  some,  which  are  nearly  imperceptible, 
are  very  dangerous  ?— -Yes. 

[The  witness  is  referred  to  two  sections  on 
the  table.] 

Were  these  prepared  by  you  f — Yes.  I  was 
asked  whether  the  summit  level  of  the  line  had 
any  necessary  connexion  with  the  power  ne- 
cessary to  work  it,  and  I  drew  these  specimens 
to  show  that  there  might  be  two  lines,  one  of 
which  has  a  very  high  summit  and  the  other 
a  very  low  one,  and  yet  which  require  the 
same  total  power  to  work  them. 

Just  produce  them,  and  explain  them  ! — If 
you  suppose  this  section,  No.  1,  to  represent' 
two  roads,  one  of  them  consisting  of  one  con- 
tinuous* slope  rising  1  in  900,  and  then  one 
descending  slope  of  1  in  300,  and  then  another, 
with  the  same  termini,  consisting  of  six  short 
ascending  slopes  of  1  in  300  interrupted  by 
six  descending  slopes  of  1  in  300, — I  take  1  in 
300  as  an  example  merely, — the  power  neces- 
sary to  work  these  would  be  precisely  the  same. 

According  to  the  plan  you  now  hold  in  your 
hand,  though  the  lower  line,  the  darker  line, 
attains  so  much  lower  a  summit  level  than 
the  lighter  line,  the  same  power  is  required  to 
surmount  the  one  as  the  other  1— Yes,  the  one 
is  a  succession  of  summits,  and  the  other  one 
only ;  and  to  compare  these  it  would  be  ne- 
cessary to  bring  all  the  ascending  slopes  to 
one  end,  and  all  the  descending  to  the  other, 
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and  on  comparing  you  would  then  find  them'  !■ 
the  same. 

Does  not  it  follow  then  as  an  inevitable  con-  ' 
elusion,  that  the  mere  summit  level  of  two  sec- 
tions does  not  of  itself  afford  any  thing  like  ' 
a  conclusive  estimate  of  the  power  necessary  to 
surmount  that  summit  level? — Certainly  not. 

A  plan  which  shall  show  two  summit  levels, 
one  twice  as  high  as  the  others,  may  not  give 
any  thin£  like  a  fair  estimate  of  the  power 
required  to  surmount  the  two!— You  must 
not  judge  by  the  summit  level,  very  little  de* , 
pends  upon  that. 

Is  it  not  obvious  that  a  much  higher  sum-  * 
mit  level  may  be  obtained  by  less  power  than 
a  lower  summit  level,  if  in  attaining  the  lower 
summit  level  you  have  more  objectionable  in- 
clinations !— Yes,  every  thing  depends  upon  . 
the  graduation.' 

So  that  if  power  be  lost  on  the  lower  more 
than  tbe  higher  summit  level,  tbe  mere  sur- 
face would  be  calculated  much  to  mislead  ! — 
It  would  not  mislead  scientific  men  or  en- 
gineers. 

But  to  mislead  a  common  spectator  ! — Yes, 
people  not  acquainted  with  the  subject. 

In  the  section  you  have  exhibited,  No.  1, 
you  say  the  same  power  would  be  required  for 
the  two  lines  ! — Yes. 

You  have  another  marked  2.! — Yes;  in 
which  the  lower  would  require  the  greater 
power. 

That  is  the  lower  and  darker  section  would 
require  a  higher  power  than  the  upper! — 
Yes ;  the  slopes  are  more  steep. 

Yet  they  both  start  at  the  same  point!— 
Yes ;  and  one  is  a  higher  summit  level  than 
the  other. 

And  the  sum  of  the  ascents  upon  the  undu- 
lating line  on  the  last  plan  are  greater  than 
the  sum  of  the  ascents  on  the  other! — That 
is  not  necessarily  a  test. 

Is  it  not  the  case  with  this  section! — It 
may  be  so;  I  have  not  measured  it;  that  is 
not  the  test 

Explain  how  it  is  that  less  power  is  required 
to  attain  the  higher  summit! — If  you  add  to- 
gether all  the  perpendicular  heights  that  the 
load  has  to  be  lifted  in  ascending,  and  then 
subduct  from  it  all  that  falls  upon  an  acclivity 
which  is  not  more  steep  than  1  in  250,  you 
will  then  get  a  number  of  perpendicular  feet 
which  the  power  is  to  overcome ;  but,  in  ad- 
dition to  that,  it  will  be  necessary  to  take 
those  descending  slopes  which  are  more  steep 
than  1  in  250,  and  allow  for  them  as  giving 
back  so  much  power  as  they  would  give  back 
if  they  were  only  1  in  250,  and  then  you  get 
the  number  of  perpendicular  feet  that  the 
power  is  to  overcome.  The  loss  arising  from 
steep  slopes  consists  in  this,  that  any  descend- 
ing planemore  steep  than  1  in  250,  will  only 
give  back  as  much  power  as  it  would  give 
back  if  it  was  1  in  250;  the  consequence  is, 
2  i 
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there  if  a  number  of  perpendicular  feet  lost  1  is  360  it  the  point  of  rest?— That  i*  the 

wherever  there  is  a  steeper  incline  than  1  in      angle  of  repose. 

250.  Witness  handed  in  the  following  paper  :— 

"  Calculation  of  the  Amount  of  Mechanical  Power  necessary  to  draw  a  Ton  from  London  to 
Bath,  and  from  Bath  to  London,  on  the  Great  Western  and  Basing  Lines,  the  Power  being 
expressed  in  the  equivalent  Number  of  Pounds  raised  Three  Feet  high, 

"  GREAT  WESTERN  RAILWAY. 

"  London  to  Bath. 

Fe#t. 

Sum  of  all  the  rises 383 

Sum  of  all  the  falls,  not  exceeding  1  in  250 243 

140 
FalUt  Boa-hill,  estimated  at  1  in  250 , , <•...       51-96 

To  be  overcome  by  power ...» • • ••• 8802 

Yards. 
Distance  from  Lendon  to  Bath. *  •  •  • .  * » • * *        192,588 

Friction  at  9  lbs.  per  ton  in  pounds  raised  1  yard  .....*...«........     1,783,292 

Power  to  raise  I  ton  8802  feet. »« 65,722 

Resistance  from  London  to  Bath  in  pounds  raised  1  yard 1,799,014 

"  Jiath  to  London* 

FetU 

Sum  of  all  the  rises .• ..........*... * 864*6 

Sua  of  all  the  (alls,  not  exceeding  1  in  250 < *...-*#< 837 

27*6 
Effective  fall  of  Kuston*sanare  incline .••..*...••...»..»••••• 1591 

11-59 

Ytrdt. 

Friction  at  9  lbs.  per  ton  in  pounds  raised  1  yard.  ..#..*.... 1,733,292 

Power  to  raise  1  ton  1159  feet..* *♦ ».- 8,654 

Total  resistance  from  Bath  to  London  iri  pounds  raised  1  yard. .  •  *    1,741,940 

"  Basing  Line.—  London  to  Bath. 

Feet. 

Sum  of  all  the  rises . . 480 

Silm  of  the  falls,  not  exceeding  1  in  250 181 

299 
Effective  fall  of  slope  1  in  202 HV4 

To  be  overcome  by  power ........... 157*4 

Yar<f«. 
Distance  from  London  to  Bath  in  yards  *..... .«•«»«*.«.  ♦,<.'•..„..        187,896 

Friction  at  9  lbs.  per  too  in  pounds  raised  1  yard...... ....*..     1,686,564 

Power  to  raise  1  ton  157-4  feet..  #.  »*..»♦. * 117,525 

Total  resistance  from  London  to  Bath  in  pounds  raised  1  yard.  >..     1,804,089 
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"  Bath  to  London. 

Feet. 

Sum  of  the  rises • »      355 

Sum  of  the  falls 480 

Total  effective  fall *..........       125 

'      Yards. 

Friction  at  9  lbs.  per  ton  in  pounds  raised  1  yard  high 1,686,564 

Effective  aid  derived  from  fall  of  125  feet 93,333 

Total  resistance  from  London  to  Bath  in  pounds  raised  1  yard. .  •  •     1,593,231 


I 

'J 
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Mr.  Talbot.— Ts  that  taking  all  the  slopes 
upon  Our  line?  — Yes;  including  E  us  ton- 
square  and  the  Box-plane. 

Mr.  Joy. — if  it  has  been  stated  in  evi- 
dence by  Mr.  Locke,  that  there  are  fewer 
accidents  on  the  descending  slope  upon  the 
Manchester  and  Liverpool  Railway  than  upon 
other  parts  of  the.  line,  would  not  that  an- 
swer—I do  not  mean  intentionally — be  falla- 
cious in  this  respect,  that  the  length  of  the 
line  is  about  thirty- one  miles,  whereas  the 
length  of  the  incline  is  only  about  a  mile 
and  a  half? — The  fact  tha,t  there  are  more 
accidents  on  that  slope  than  on  any  other 
portion  of  the  line  of  equal  length  is  notori- 
ous. 

Vou  cannot  fairly  compare  that  plane  with 
the  whole  line?— You  cannot  compare  that 
one  mile  and  a  half  with  the  twenty-eight 
miles. 

Mr*  Joy..— Have  you  some  other  tables 
marked  4,  5,  6,  and  7,  which  you  have  pre- 
pared?—Yes;  I  wished  to  verify  the  result 
of  the  calculation,  as  it  would  be  satisfac- 
tory to  make  them  prove  themselves,  by 
making  a  calculation  of  the  same  thing  by 
two  different  processes  and  formularies,  so 
that  it  should  be  seen,  that  it  was  not  only 
arithmetically  right,  but  right  upon  princi- 
ple; and  I  have  proceeded  to  obtain  the  total 
mechanical  power  necessary  to  work  the  lines 
by  both  methods;  the  results  coincide  so 
nearly  as  to  perfectly  verify  each  other. 

[The  witness  delivered  in  the  tables  re- 
ferred to.] 

Are  these  tables  illustrative  of  the  speed  ? 
—•These  tables  include  the  speed  which  the 
road  would  be  traversed  with,  subject  to  two 
different  conditions ;  one,  that  the  maximum 
speed  is  limited  to  thirty  miles,  and  the  other 
to  forty  miles  an  hour :  they  also  state  the 
length  of  line  in  yards,  and  the  mechanical 
power  necessary  to  overcome  every  slope. 
*  On  each  line  1— Yes,  expressed  in  pounds 
weight  raised  a  yard  high  ;  they  also  express 
the  resistance  in  pounds  per  ton  every  slope, 
from  one  end. to  the  other. 


Backwards  and  forwards? — Yes. 
What  are  the  termini  ?—Euston -square 
and  Bath. 
Not  Bristol  in  either  case  t — No.  • 
Mr.  Joy.— Taking  the  speed,  in  the  first 
instance,  as  not  exceeding  thirty  miles  an 
hour  for  the  maximum,  what  time  would  be 
consumed  upon  the  Great  Western  from  Lon- 
don to  Bath  ?— From  London  to  Bath  on  the 
Great  Western  would  take,  on  that  supposi- 
tion of  thirty  miles  an  hour,  four  hows 
fifty-five  minutes  twenty-three  seconds;  on 
the  Basing  line,  four  hours  fifty-nine  mi- 
nutes and  fifty-seven  seconds ;  and  from  Bath 
to  London  on  the  Great  Western  it  would 
take  four  hours  fifty-four  minutes  forty-four 
seconds,  and  on  the  Basing  line  four  hours 
forty-three  minutes  forty  seconds ;  and  then 
both  ways,  backwards  and  forwards,  on  the 
Great  Western  it  would  take  nine  hours  fifty 
minutes  and  seven  seconds,  and  on  the  Basing, 
both  ways,  nine  hours  forty-three  minutes 
and  thirty-seven  seconds;  the  difference  in 
favour  of  the  Basing  line,  six  minutes  and 
thirty  seconds.  This  is  en  the  supposition 
that  the  plane  is  1  in  202. 

Have  you  got  the  difference  if  it  was  cal- 
culated at  1  in  250?— No,  I  have  not* 

With  a  speed  not  exceeding  forty  miles 
from  London  to  Bath  ?— Four  hours  forty- 
four  minutes  and  forty -four  seconds  on  the 
Great  Western,  and  on  the  Basing  four  hours 
forty-nine  minutes  and  forty- seven  seconds. 

Bath  to  London?— Four  hours  forty  mi- 
nutes and  twenty-one  seconds. 

Basing  ? — Four  hours  twenty-eight  minutes 
and  thirty-six  seconds. 

London  to  Bath  and  Bath  to  London,  the 
Great  Western  1—  Nine  hours  twenty-five 
minutes  and  five  seconds ;  and  on  the  Basing, 
nine  hours  eighteen  minutes  and  twenty- 
three  seconds ;  the  difference  in  favour  of  the 
Basing  six  minutes  and  forty- two  seconds. 

What  rate  do  you  assume  on  the  level-?  *. 
Twenty-five  miles  an  hour. 

Is  that  for  the  forty  ?— For  both. 
Have  you  got  any  other  tables  f— Yes, 
2x2 
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Do  they  relate  to  another  point  of  your 
examination  f — A  comparative  view  of  the 
two  lines  with  respect  to  their  average  power 
ami  their  greatest  resistance :  the  results  are 
here  brought  together. 
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The  results  of  the  other  tables  are  brought 
together? — Yes. 

The  witness  delivers  in  the  following 
papers:— 


Comparative  View  pf  the  Great  Western  and  Basing  Lines, 


Total  mechanical  power  necessary  to  work  the  line  both  ways, 
calculated  by  estimating  the  resistance  upon  each  succes- 
sive slope  from  the  table  of  gradients,  expressed  in  pounds 

weight,  lifted  three  feet  high    ...... 

Difference  of  total  mechanical  power  in  favour  of  the 

Basing  line • 

Total  mechanical  power  necessary  to  work  the  line  both  ways, 
calculated  by  allowing  nine  pounds  per  ton  for  friction 
throughout  the  whole  distance,  and  then  estimating  the 
power  necessary  to  lift  the  load  through  the  sum  of  all  the 
rises,  and  the  quantity  of  this  power  restored  by  the  sum  of 

all  the  falls  ...... 

Difference  in  favour  of  the  Basing  line 

Total  length  of  the  line  in  yards , 

Difference  in  favour  of  the  Basing  line 

Average  resistance  of  the  line,  worked  both  ways,  in  pounds 

per  ton 

Difference  in  favour  of  the  Basing  line 

Maximum  resistance  on  ascending  slopes  from  London  to 

Bath  in  pounds  per  ton •  •  •  •  • 

Difference  in  favour  of  the  Basing  line 

Maximum  resistance  on  ascending  slopes  from  Bath  to  Lon- 
don in  pounds  per  ton    • 

Difference  in  favour  of  the  Basing  line 

Time  of  transit  from  London  to  Bath  and  from  Bath  to  Lon- 
don, thirty  miles  an   hour  being  taken  as  the  greatest 

allowable  speed 

Difference  in  favour  of  the  Basing  line 

Time  of  transit  from  London  to  Bath  and  from  Bath  to 
London,  forty  miles  an  hour  being  taken  as  the  greatest 

allowable  speed 

Difference  in  favour  of  the  Basing  line  . .- 

Length  of  an  absolutely  level  line  requiring  the  same  quantity 

of  mechanical  power - •••• 

Difference  in  favour  of  the  Basing  line  ••••• 

Effect  of  the  gradients  expressed  in  equivalent  increase  of 

length.  • 

Difference  in  favour  of  the  Basing  graduation 

Comparative  amount  to  which  the  power  necessary  to  work 
the  line  both  ways  would  be  reduced  if  the  Box-hill  and 
Euston-square  planes  on  the  Great  Western  were  converted 
into  absolute  levels,  expressed  in  pounds  raised  one  yard  .  • 

Difference  in  favour  of  the  Basing  line 

Greatest  resistance  from  London  to  Bath,  exclusive  of  Euston- 
square  slope,  in  pounds  per  ton 

Greatest  resistance  from  Bath  to  London,  exclusive  of  the 
Box-hill  slope,  in  pounds  per  ton 


Great  Western.         Baring. 


3,540,965 


3,540,960 
*  792,588 

9-1879 

3505 

2993 

h.    m.     s. 
9    50    7 


9    30    5 

Yards. 
196,721 


4,133 


3,466,586 

1627 
1553 


3,397,316 
143,649 


143,640 

187,396 

5,192 

90645 
0-1234 

17-96 
1709 

20-09 
9-84 

i.   m.     ?. 

>  43  37 

>  6  30 


9     16  23 
0    11  42 

Yards.- 

188,739 

7,982 

1,343 
2,790 


3,397,318 


17-95 
20  06 


Since  the  preceding  calculations  were  made,  it  has  been  proposed  to  reduce  the  gradient 
of  1  in  202  on  the  Basing  line  to  1  in  250.  This  will  alter  several  parts  of  the  comparative 
estimate  of  the  two  lines.    In  the  following  table  I  have  made  these  changes;— 
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Comparative  View  of  the  Great  Western  and  Baaing  Lines,  the  Gradient  of  1  in  202  being, 
supposed  to  be  changed  to  1  in  250. 


Total  mechanical  -power  necessary  to  work  the  line  both  ways 
Difference  of  total  mechanical  power  in  favour  of  the 

Basing  line 

Totaf  length  of  the  line,  in  yards ..['. 

Difference  in  favour  of  the  Basing  line 

Average  resistance  of  the  line,  worked  both  ways,  in  pounds 

per  ton ; 

Difference  in  favour  of  the  Basing  line 

Maximum  resistance  on  ascending  slopes  from  London   to 

Bath,  in  pounds  per  ton 

Difference  in  favour  of  the  Basing  line 

Maximum  resistance  on  ascending  slopes  from  Bath  to  Lon- 
don, in  pounds  per  ton t 

Difference  in  favour  of  the  Basing  line 

Time  of  transit  from  London  to  Bath  and  from  Bath  to 
London,  thirty  miles  an  hour  being  taken  as  the  greatest 

allowable  speed ,-. fc , 

Difference  in  favour  of  the  Basing  line ! . . . 

Time  of  transit  from  London  to  Bath  and  from  Bath  to 
London,  forty  miles  an  hour  being  taken  as  the  greatest 

allowable  speed 

Difference  in  favour  of  the  Basing  line ! .' 

Length  of  an  absolutely  level  line  requiring  the  same  quan- 
tity of  mechanical  power 

Difference  in  favour  of  the  Basing  line 

Effect  of  the  gradients  expressed  in  equivalent  increase  of 

length 

Difference  in  favour  of  the  Basing  graduation 

Comparative  amount  to  which  the  power  necessary  to  work 
the  lines  both  ways  would  be  reduced  if  the  Box-hill  and 
Euston-square  planes  on  the  Great  Western  were  converted 
into  absolute  levels,  expressed  in  pounds  raised  one  yard. . 

Difference  in  favour  of  the  Basing  line 

Greatest  resistance  from  London  to  Bath,  exclusive  of -Euston- 
square  slope,  in  pounds  per  ton 

Greatest  resistance  from  Bath  to  London,  exclusive  of  the 

Box-hill  slope,  in  pounds  per  ton 

Average  resistance  from  London  to  Bath  and  from  Bath  to 
London,  the  Box-hill  and  Euston-square  slopes  being  sup- 
posed to  be  reduced  to  levels,  in  pounds  per  ton 


4,133 


3,466,586 

16-27 
15-53 

9 


Great  Western. 

Basing. 

3,540,965 

3,373,128 

'  '192,588 

167,832 

187,396 

5,192 

91879 

9.0000 
0-1879 

3505 

17-96 
17-09 

29-93 

1796 
11-97 

h.    m.     s. 
9    50    7 

b.    m.     a. 
9    43  37 
0      6  30 

9    30    5 

9     18  23 
0    11  42 

Y»Td!.. 

196,721 

Yards. 
187,396 
9,325 

4,133 

3,373,128 
93,458 

17-95 

17-9& 

9 


Have  you  calculated  the  length  of  a  line 
absolutely  level  which  would  be  mechanically 
equivalent  to  each  of  the  proposed  lines  ?— I 
have. 

What  is  the  difference  in  favour  of  the  Bas- 
ing line? — The  length  of  a  line  absolutely 
level,  requiring  the  same  mechanical  power 
as  the  Great  Western  Line,  would  be  196,721 
yards  j  and  the  length  of  a  line  absolutely 
level,  equivalent  mechanically  to  the  Basing 
line,  would  be  188,739  yards.  This  is  on  the 
supposition  that  the  greatest  slope  on  the  Bas- 
ing line  is  1  in  202,  and  in  that  case  the  dif- 
ference would  be  7,982  yards  in  favour  of  the 
Bating  line, 


Have  you  calculated  what  is  the  average' 
power  of  traction  per  ton  required  upon  each 
of  the  two  lines  ? — Yes,  I  have.  The  average 
resistance  of  the  line  worked  both  ways  ex- 
pressed in  pounds  per  ton  for  the  Great 
Western  is  9. 1 879,  and  for  the  Basing  9.0645 ; 
that  is,  in  more  popular  language,  it  would 
be  9  lbs.  and  19-100ths  for  the  Great  Western, 
and91bs.  6- 100th  s  for  the  Baling  ;  that  is, 
supposing  the  slope  to  be  1  in  202,  and  taking' 
into  account  the  Euston-square  slope,  and  the 
Box-hill  slope,  faking  into  account  the  whole 
line,  and  every  thing  on  it. 

Will  you  have  the  goodness  to  tell  me  if  you 
have  made  any  calculation  of  what  force  must 
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be  applied  to  the  break  in  order  to  prevent  an 
increase  of  speed  down  the  Box-hill  slope?  — 
The  resistance  that  the  break  must  exercise 
to  oppose  the  descent  of  the  load  down 
the  slope  I  stated  to  be  121bs.  per  ton;  then, 
in  order  to  produce  that,  the  break  must 
be  pressed  upon  the  tire  of  the  wheel  with 
such  a  force  as  to  give  that  resistance,  namely, 
121bs.  per  ton.  Now  the  pressure  of  the  break 
upon  the  wheel  would  require  to  be  from  five 
to  six  times  the  amount  of  the  resistance  re- 
quired, because  the  proportion  that  the  actual 
pressure  of  the  break  bears  to  the  resistance, 
supposing  it  to  be  made  of  such  a  wood  as  elm, 
will  be  five  or  six  times,  so  that,  if  we  want 
to  produce  a  resistance  of  12lbs.  a  ton,  we 
must  press  the  break  upon  the  wheel  with  a 
force  amounting  to  60  or  70  lbs.  a  ton. 

That  is  assuming  the  friction  necessary  to 
retard  going  down  the  Box-hill?— Yes. 

Now  give  me  the  same  answer  with  refer- 
ence to  the  descent  at  Euston-square  f — That 
is  1  in  86 1  believe.  The  force  down  a  plane 
of  1  in  86  would  be  17  lbs.  per  ton,  and  5 
times.  17  are  from  35  to  90  lbs.  i  that  would  be 
the  pressure  necessary  to  counteract  the  whole 
resistance. 

What  means  have  you  taken  to  verify  the 
calculations  you  have  made  respecting  the 
mechanical  power  and  other  matter  to  be  sa- 
tisfied of  their  accuracy  f —In  my  calculations 
I  have  proceeded  by  two.  totally  different  pro- 
cesses and  formularies.  In  the  one  case  I 
have  considered  the  resistance  that  the  power 
haato  overcome  from  one  end  of  the  line  to 
the  other  by  the  friction ;  this  is  9  lbs.  per 
ton;  the  total  effect  of  that  is  a  matter  of  easy 
calculation.  I  then  consider  separately  the 
effect  of  all  the  rises  and  all  the  falls.  In 
every  rise  the  moying  power  must  lift  the 
whole  weight  of  the  train  through  the  number 
of  perpendicular  feet  in  the  rise ;  in  every  fall 
less  steep  than  1  in  250  a  quantity  of  power 
is  got  back  equal  to  the  number  of  perpendi- 
cular feet  in  the  rise ;  in  every  fall  more  steep 
than  1  in  250  the  quantity  of  power  is  got 
back  equal  to  the  number  of  perpendicular 
feet  which  would  be  found  if  the  fall  was  only 
1  in  250.  Having  computed  these,  I  then 
combine  tbem  with  the  result  of  friction ;  the 
latter  is  9  lbs.  per  ton.  I  add  them  or  sub- 
tract them  according  as  gravity  assists  or  op- 
poses the  friction,  and  the  result  is  the  total 
mechanical  power  acquired  to  transfer  the 
load  from  one  end  to  the  other,  and  I  do  this 
in  both  directions,  and  add  the  results,  and. 
get  the  total  power  both  the  one  way  and  the 
other ;  that  is  one  way  of  calculating.  Then 
I  made  the  same  investigation  by  another  to- 
tally distinct  method  j  in  this  case  I  took  all 
the  slopes  from  one  end  of  the  line  to  the  other. 
I  take  the  common  method  of  expressing  the 
resistance  to  the  drawing  power  on  each  slope 
expressed  in   pounds  weight  per  ton ;  from 


that  resistance  and  the  length  of  the  slope  T 
obtain  by  a  simple  arithmetical  process  the 
total  power  required  to  draw  a  load  from  one 
end  to  the  other  of  the  slope.  Having  dune 
this  for  all  the  slopes  from  one  end  to  the 
other  of  the  line,  1  added  all  the  results  toge- 
ther, and  obtained  the  total  mechanical  power 
in  both  directions.  Now,  upon  comparing  the 
results  of  those  two  methods  of  calculation, 
you  can  see  how  pearly  they  coincide. 

Do  you  find  them  nearly  coincide  1— From 
Bath  to  London  there  is  no  difference  in  the 
calculations ;  tbey  agree  to  the  last  unit  Qa 
the  Great  Western,  and  from  London  to  Bath, 
there  is  a  difference  of  5  lbs.  in  rather  less 
than  2,000,000  lbs. ;  and  on  the  Basing  line, 
from  Bath  to  London,  a  difference  of  }  lb,. 

Can  you  at  all  account  for  that  slight  dif- 
ference?—Yes!  it  arises  most  probably  from 
a  few  decimal  places  being  neglected  in  the 
one  case  that  were  taken  in  the  other. 

In  the  calculation  you  made,  have  you  or 
not  included  the  slope  of  1  in  86,  the  Eus- 
ton-square slope,. and  1  in  107  at  Box-hill? 
— I  have  included  the  power  absolutely  ex- 
pended in  working  the  slopes,  but  I  have  not 
made  any  allowance  for  the  waste  of  power 
which  must  be  incurred  in  whatever  way  these 
slopes  are  worked.  If  it  is  worked  by  a  single 
rope,  I  have  not  included  the  power  necessary, 
to  pull  the  rope  back,  or  to  work  the  rope,  but 
the  bare  power  necessary  to  draw  the  load 
on  the  slope. 

How  does  it  happen  that  the  Great  Western 
line  has  the  effect  of  an  ascent  in  both  direc- 
tions I— That  is  a  very  oommon  consequence 
of  graduation.  The  line  at  the  one  end  may 
be  a  number  of  perpendicular  feet  below  the 
other  end,  and  the  graduation  may  be  such 
that  it  may  have  the  effect  of  an  up-hill  both 
ways,  as  is  the  ease  on  the  Great  Western.; 
that  arises  from  the  two  steep  inclines*  In 
going  down  those  steep  inclines  we  do  not 
get  back  the  power  that  is  expended  in 
ascending,  and  they  do  not  give  it  back  far. 
the  reason  I  have  already  stated;  trypan 
only  give  it  back  at  the  rate  of  1  in  240. 
Now  the  acclivities  are  both  considerably 
greater  than  this,  and  consequently  a  number 
of  perpendicular  feet  of  fall  are  lost 

Mr.  Talbot.— Allow  mejto  call  your  atten- 
tion to  this  question ;  you  have  stated  that  In 
the  case  of  the  tunnel  there  would  be  so 
much  greater  power  required,  and  that  power 
requiring  a  greater  proportionate  quantity  of 
combustion,  that  the  ill  effects  would  be  pro- 
duced in  that  proportion  ? — Yes,  on  a  given 
quantity  of  air. 

You  did  not  add  that.  To  a  question, 
what  would  be  the  proportion  of  increase  in, 
the  consumption  of  fuel,  you  say,  as  thirty 
to  nine.  "  In  the  same  proportion  as  the 
increase  of  power  1"  "Yesj  I  may  assume 
that  the  destruction  of  vital  air  and  the  proT 
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Auction  of  noxious  air  is  in  the  proportion  to 
the  mechanical  power  exerted  ?"    Yes. 
And  only  that  f — Only  that. 
Then   the  consumption  of  power  up  the 
Box  tunnel  is  as  thirty  to  nine  ?-~Yes;  there 
are  30  lbs.  of  power  to  9  lbs.  on  a  level. 

What  is  it  the  other  way  ? — What  do  you 
mean  ? 

Descending  ? — Nothing  at  all ;  there  is  no 
power  used  in  descending. 

If  there  be  no  power  at  all  that  way,  may 
I  not  say  that,  taking  it  both  ways  upon  two 
trips  in  this  tunnel,  I  have  an  average 
of  fifteen  to  nine  ?— If  you  put  it  in  that 
way. 

Is  that  an  unfair  mode  of  viewing  it  f — 
That  depends  upon  the  object  you  have  in 
view  in  putting  it  so.  The  fact  is,  you  con- 
sume no  fuel  in  going  one  way,  and  you  con- 
sume it  in  the  proportion  of  thirty  to  nine 
in  the  other. 

And  this  tunnel  being  to  be  used  both 
ways,  is  it  not  fair  to  consider  the  quantity 
of  noxious  air  and  the  destruction  of  vital 
air  both  ways! — Yes,  provided  that  is  the 
way  you  state  it. 

I  want  to  know  whether  you  accede  to 
that! — I  stated  all  the  conditions,  and  my 
statement  alluded  to  the  passage  of  an  en- 
gine up  the  tunnel  from  one  end  to  the  other. 
The  passengers  who  descend  being  free  from 
annoyance  is  no  relief  to  the  passengers  as* 
cending. 

That  sounds  very  clear  and  very  amusing 
to  my  learned  friend ;  but  when  we  are  upon 
the  consumption  of  vital  air,  practically 
speaking,  and  trains  working  both  ways,  and 
passengers  going  both  ways,  am  I  not  en* 
titled  to  consider  there  is  no  consumption  of 
vital  air  one  way  ? — Yes. 

Is  it  ridiculous  to  suppose  that  1— No. 
Is  it  not  an  absolute  faetr — Yes,  it  is. 
.   Then  it  ought  to  be  as  fifteen  to  nine  ?— 
.No,  certainly  not;  not  so  far  as  regards  any 
effect  produced  upon  passengers. 

You  mean,  when  any  effect  is  produced,  it 
is  as  thirty  to  nine?— If  there  happened  to 
be  two  trains  passing  at  the  same  time  in 
opposite,  directions,  all  the  passengers  coming 
down  would  receive  the  ill  effects  as  the  pas* 
sengers  going  up,  without  any  one  receiving 
any  benefit  from  the  descent. 

Do  you  mean  to  state,  that  with  trains 
going  both  ways  the  consumption  of  vital  air 
in  the  tunnel  is  in  the  proportion  of  thirty  to 
nine,  compared  to  a  level  ?— No,  not  with  the 
same  number  of  trains,  but  1  have  alluded  to 
a  single  train  during  its  passage. 

And  during  the  ascent?— During  the  as* 
cent. 

Then  with  respect  to  those  two  trains  going 
in  different  directions  at  the  same  time,  the 
consumption  of  air  would  in  this  tunnel,  with 
respect  to  another  tunnel  with   the  same 


length  on  a  level,  bo  as  eighteen  to  thirty  1 
—Yes. 

In  favour  of  the  level  tunnel  ? — Yes ;  but 
that  is  a  thing  never  likely  to  happen. 

Are  you  not,  in  your  calculations  of  the 
effect  of  the  noxious  air  given  out,  assuming 
that  for  a  moment  there  is  no  draught  ? — 
Yes,  I  am  decidedly  of  that  opinion.  J  da 
not  think  that  the  shafts  in  the  tunnel  would 
be  found  to  produce  any  good  effect  for  the 
passing  engine,  though  they  will  probably 
ventilate  it  for  the  next  train ;  but  the  pas* 
sage  through  will  be  so  quick  that  no  effec- 
tive ventilation  will  have  time  to  take  place 
for  the  passing  engine. 

Should  you  like  a  tunnel  a  mile  long  with* 
out  shafts  1—1  think  that  the  shafts  will  not 
be  found  to  be  the  best  means,  and  my 
opinion  is,  that  they  must  ventilate  long 
tunnels  by  other  means. 

Have  you  any  practical  experience  upon 
that  subject  1— No,  and  no  one  has  any  prac- 
tical experience  in  tunnels  of  this  great  length 
upon  slopes. 

Are  you  sure  of  that  1—1  do  not  know  of 
any ;  I  never  saw  or  heard  of  them. 

A  tunnel  of  a  mile  long?— Worked  by  lo- 
comotive on  a  slope ;  I  am  not  aware  of  any. 

What  is  the  longest  tunnel  you  have 
known !— I  know  of  no  tunnel  a  mile  long 
worked  by  locomotives. 

Mr.  Talbot.— Should  you  like  a  tunnel  of 
a  mile  long  without  shafts  as  well  as  one 
with  shafts  1 — I  have  no  experience  upon  the 
subject 

You  are  a  scientific  gentleman  of  great 
eminence  put  into  the  box  to  favour  us  with 
your  opinion;  I  want  your  opinion? — My 
opinion  I  have  stated  already,  that  1  appre- 
hend shafts  will  not  produce  a  material  relief 
for  the  passing  train }  they  may  and  proba- 
bly will  ventilate  for  the  next  train.  In  the 
transition  of  the  train  through  a  certain 
length  of  the  tunnel  there  is  not  time  for  the. 
ventilation  to  take  effect.  If  the  atmosphere 
in  the  tunnel  be,  as  it  generally  will  be,  still, 
then  the  engine,  as  it  draws  the  train  through, 
will  produce  a  quantity  of  noxious  and  an* 
noying  air ;  that  air  will  remain  immediately 
behind  it,  and  the  train  will  instantly  be  in- 
volved in  it,  and  one  cannot  suppose  that 
there  will  be  time  for  that  air  to  go  up  the 
chimney  or  shaft  between  the  passage  of  the 
engine  and  the  passage  of  the  train  of  pas- 
sengers; and  my  idea  is,  that  they  will  be 
obliged  to  resort  to  artificial  means  to  carry 
off  the  foul  air. 

Mr.  Talbot* — Why  should  not  the  train  of 
carriages  leave  it  behind  ? — So  it  will,  and 
it  involves  the  train ;  it  is  because  they  do 
leave  it  behind  that  it  involves  the  passen- 
gers. 

Suppose  it  rises  to  the  roof  in  a  tunnel 
thirty  feet  high,  how  much  will  it  be  above 
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the  train  of  passengers?—!  cannot  recollect 
the  height  of  the  carriages,  twelve  or  fourteen 
feet. 

The  chimney  is  fifteen? — The  carriages 
are  very  high;  they  go  up  a  considerable 
height  of  the  chimney. 

There  would  be  from  fifteen  to  twenty  feet 
between  them  and  the  roof  of  the  tunnel  1 — 
Yes. 

Do  you  think  that  this  air  is  to  rebound 
almost  perpendicularly  upon  the  train  of 
carriages  ? — I  have  no  doubt  of  it,  from  the 
velocity  with  which  it  comes  from  the  chim- 
ney. I  may  state  that  there  is  a  jet  of  high- 
pressure  steam  turned  upwards  in  the  chim- 
ney ;  it  is  blown  out  of  the  engine,  and  it  is 
presented  perpendicularly  upwards  in  the 
chimney.  All  the  high-pressure  steam  that 
works  the  engine  is  blown  with  prodigious 
violence  up  the  chimney ;  this  carries  with  it 
the  noxious  air,  and  they  are  driven  against 
the  roof  of  the  tunnel  with  this  force  ;  they 
do  not  go  up  with  their  natural  force  of 
draught,  but  they  are  carried  up  and  strike 
the  roof  with  force  of  the  steam,  which  is  so 
considerable  that  they  would  come  down 
Upon  the  first  carriage  like  a  ball  rebounding. 

I  want  to  ask  you  to  explain  one  thing, 
which  to  me  requires  explanation.  You  told 
their  lordships  that  the  acclivity  of  the 
slope  had  nothing  to  do  with  the  strength 
of  an  endless  rope,  because  it  balanced  itself? 
—Yes. 

I  should  be  glad  to  know  how  you  explain 
that"? — If  you  put  an  endless  rope  over  a 
pulley  actually  perpendicular,  which  is  the 
extreme  case  and  the  greatest  acclivity,  and 
apply  the  power  to  it  to  put  it  in  motion 
round  the  pulley,  you  will  require  a  certain 
force  to  do  it ;  and  if  you  put  the  same  rope 
upon  a  level  it  will  require  the  same  force, 
because  the  rope  balances  itself. 

If  there  was  a  pulley  at  the  top  of  this 
room,  and  I  put  a  thread  over  it  in  the  one 
case,  and  a  nine-inch  rope  in  the  other  ? — I 
am  speaking  of  the  same  rope. 

You  stated  that  the  acclivity  had  nothing 
to  do  with  the  strength,  from  which  I  infer 
that  the  same  rope  will  do ;  am  I  wrong  ?— 
No,  provided  it  is  to  draw  the  same  load — 
not  the  same  load  because  the  acclivity  makes 
a  difference  in  the  load,  but  I  am  speaking 
of  the  rope  itself — so  far  as  the  rope  itself 
goes  it  balances  itself. 

You  mean  with  the  same  strain  ?— Yes. 
(To  be  concluded  in  our  next.) 

THE   PATENT   LAW    AMENDMENT   ACT. 

An  Act  to  amend  the  Law  touching  Letters 

Patent  for  Inventions. 

I.  Whereas  it  is  expedient  to  make  certain 
additions  to  and  alterations  in  the  present 
law  touching  Letters  Patent  for  inventions, 
as  well  for  the  better  protecting  of  patentees 


in  the  rights  intended  to  be  secured  by  such 
Letters  Patent,  as  for  the  more  ample  benefit 
of  the  public  from  the  same :  be  it  enacted  by 
the  King's   most  excellent  Majesty,  by  and 
with  the  advice  and  consent  of  the    Lords 
Spiritual  and  Temporal,  and  Commons,  in 
this  present  Parliament  assembled,  and  by  the 
authority  of  the  same,  that  any  person  who, 
as  grantee,  assignee,  or  otherwise,  hath  ob- 
tained or  who  shall  hereafter  obtain  Letters 
Patent,  for  the  sole  making,  exercising,  vend- 
ing, or  using  of  any  invention,  may,  if  he 
think  fit,  enter  with  the  Clerk  of  the  Patents 
of  England,  Scotland,  or  Ireland,  respective- 
ly, as  the  case  may  be,  having  first  obtained 
the  leave  of  his  Majesty's  Attorney-General 
or  Solicitor-General  in  case  of  an  English 
patent,  of  the  Lord  Advocate  or  Solicitor- 
General  of  Scotlond  in  the  case  of  a  Scotch 
patent,  or  of  his  Majesty's  Attorney.  General 
or  Solicitor-General  for  Ireland  in  the  case  &f 
an  Irish  patent,  certified  by  his  fiat  and  sig- 
nature, a  disclaimer  of  any  part  of  either  the 
title  of  the  invention  or  of  the  specification, 
stating  the  reason   for  such  disclaimer,  or 
may,  with  such  leave  as  aforesaid,  enter  a, 
memorandum  of  any  alteration  in  the  said 
title  or  specification,  not  being  such   dis- 
claimer or  such  alteration  as  shall  extend  the 
exclusive  right  granted  by  the  said  Letters 
Patent;  and  such  disclaimer  or  memoran- 
dum of  alteration,  being  filed  by  the  said 
Clerk  of  the  Patents,  and  enrolled  with  the 
specification,  shall  be  deemed  and  taken  to 
be  part  of  such  Letters  Patent  or  such  speci- 
fication in  all  Courts  whatever :  Provided  al- 
ways, that  any  person  may  enter  a  caveat,  in 
like  manner  as  caveats  are  now  used  to  be 
entered,  against  such  disclaimer  or  altera, 
tion;  which  caveat  being  so  entered  shall 
give  the  party  entering  the  same  a  right  to 
have  notice  of  the  application  being  heard  by 
the  Attorney- General  or  Solicitor-  General  or 
Lord  Advocate  respectively:  Provided  also, 
that  no  such  disclaimer  or  alteration  shall  be 
receivable  in  evidence  in  any  action  or  suit . 
(save  and  except  in  any  proceeding  by  scirt 
facias)  pending  at  the  time  when  such  dis*  . 
claimer  or  alteration  was  enrolled,  but  in 
every  such  action  or  suit  the  original  title 
and  specification  alone  shall  be  given  in  evi- 
dence, and  deemed  and  taken  to  be  the  title 
and  specification  of  the  invention  for  which  - 
the  Letters  Patent  have  been  or  shall  have 
been  granted :  Provided  also,  that  it  shall  be 
lawful  for  the  Attorney-General  or  Solicitor- 
General  or  Lord  Advocate,  before  granting 
such  fiat,  to  require  the  party  applying  for 
the  same  to  adveitise  his  disclaimer  or  altera- 
tion  in  such  manner  as  to  such  Attorney. 
General  or  Solicitor- General  or  Lord  Advo- 
cate shall  seem  right,  and  shall,  if  he  so  re* 
quire  such  advertisement,  certify  in  his  fiat 
that  the  same  has  been  duly  made. 

II.  And  be  it  enacted,  That  if  in  any  suit 
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•  or  action  it  shall  be  proved  or  specially  found 
by  the  verdict  of  a  jury  that  any  person  who 
shall  have  obtained  Letters  Patent  for  any 
invention  or  supposed  invention  was  not  the 
first  inventor  thereof,  or  of  some  part  there- 
of, by  reason  of  some  other  person  or  persons 
having  invented  or  used  the  same,  or  some 
part  thereof,  before  the  date  of  such  Letters 
Patent,  or  if  such  patentee  or  his  assigns 
shall  discover  that  some  other  person  had, 
unknown  to  such  patentee,  invented  or  used 
the  same,  or  stome  part  thereof,  before  the 
date  of  such  Letters  Patent,  it  shall  and  may 

-be  lawful  for  such  patentee  or  his  assigns  to 
petition  his  Majesty  in  Council  to  confirm 
the  said  Letters  Patent,  or  to  grant  new  Let- 
ters Patent,  the  matter  of  which  petition 
shall  be  heard  before  the  Judicial  Committee 
of  the  Privy  Council;  and  such  Committee, 
upon  examining  the  said  matter,  and  being 
satisfied  that  such  patentee  believed  himself 
to  be  the  first  and  original  inventor,  and  be- 
ing satisfied  that  such  invention  or  part 
thereof  had  not  been  publicly  and  generally 
used  before  taintate  of  such  first  Letters  Pa"- 
tent,  may  report  to  blSsMajesty  their  opinion 
that  the  prayer  of  such  petition  ought  to  be 
complied  with,  whereupon  his  Majesty  may, 
if  he  think  fit,  grant  such  prayer;  and  the 
said  Letters  Patent  shall  be  available  in  law 
and  equity  to  give  to  such  petitioner  the  sole 
right  of  using,  making,  and  vending  such  in- 
vention as  against  all  persons  whatsoever, 
any  law,  usage,  or  custom  to  the  contrary 
thereof  notwithstanding:  Provided,  that  any 
person  opposing  such  petition  shall  be  enti- 
tled to  be  heard  before  the  said  Judicial  Com- 
mittee :  Provided  also,  that  any  person,  party 
to  any  former  suit  or  action  touching  such 
first  Letters  Patent,  shall  be  entitled  to  have 
notice  of  such  petition  before  presenting  the 
same. 

HI.  And  be  it  enacted,  that  if  any  action 
at  law  or  any  suit  in  equity  for  an  account 
shall  be  brought  in  respect  of  any  alleged  in- 
fringement of  such  Letters  Patent  heretofore 
or  hereafter  granted,  or  any  scire  facias  to  re- 
peal such  Letters  Patent,  and  if  a  verdict 
shall  pass  for  the  patentee  or  his  assigns,  or 
if  a  final  decree  or  decretal  order  shall  be 
made  for  him  or  them,  upon  the  merits  of  the 
suit,  it  shall  be  lawful  for  the  judge  before 
whom  such  action  shall  be  tried  to  certify  on 
the  record,  or  the  judge  who  shall  make  such 
decree  or  order  to  give  a  certificate  under  his 
hand,  that  the  validity  of  the  patent  came  in 
question  before  him,  which  record  or  certifi- 
cate being  given  in  evidence  in  any  other 
suit  or  action  whatever  touching  such  patent, 
if  a  verdict  shall  pass,  or  decree  or  decretal 
order  be  made,  in  favour  of  such  patentee  or 
his  assigns,  he  or  they  shall  receive  treble 
costs  in  such  suit  or  action,  to  be  taxed  at 
three  times  the  taxed  costs,  unless  the  judge 


making  such  second  or  other  decree  or  order, 
ot  trying  such  second  or  other  action,  shall 
certify  that  he  ought  not  to  have  such  treble 
costs. 

IV.  And  be  it  further  enacted,  that  if 
any  person  who  now  hath  or  shall  hereafter 
obtain  any  Letters  Patent  as  aforesaid  shall 
advertise  in  the  London  Gazette  three  times, 
and  in  three  London  papers,  and  three  times 
in  some  country  paper  published  in  the  town 
where  or  near  to  which  he  carried  on  any 
manufacture  of  any  thing  made  according  to 
bis  specification,  or  near  to  or  in  which  he 
resides  in  case  he  carried  on  no  such  manu- 
facture, or  published  in  the  county  where  he 
carries  on  such  manufacture,  or  where  he  lives 
in  case  there  shall  not  be  any  paper  pub- 
lished in  such  town,  that  he  intends  to  apply 
to  his  Majesty  in  Council  for  a  prolongation 
of  his  term  of  sole  using  and  vending  his 
invention,  and  shall  petition  his  Majesty  in 
Council  to  that  effect,  it  shall  be  lawful  for 
any  person  to  enter  a  caveat  at  the  Council- 
office;  and  if  his  Majesty  shall  refer  the 
consideration  of  such  petition  to  the  Judicial 
Committee  of  the  Privy  Council,  and  notice 
shall  first  be  by  him  given  to  any  person  or 
persons  who  shall  have  entered  such  caveats, 
the  petitioner  shall  be  heard  by  his  counsel 
and  witnesses  to  prove  his  case,  and  the  per- 
sons entering  caveats  shall  likewise  be  heard 
by  their  counsel  and  witnesses;  whereupon* 
and  upon  hearing  and  inquiring  of  the  whole 
matter,  the  Judicial  Committee  may  report 
to  his  Majesty  that  a  further  extension  of 
the  term  in  the  said  Letters  Patent  should  be 
granted,  not  exceeding  seven  years  ;  and  his 
Majesty  is  hereby  authorised  and  empowered, 
if  he  shall  think  fit,  to  grant  new  Letters 
Patent  for  the  said  invention  for  a  term  not 
exceeding  seven  years  after  the  expiration  of 
the  first  term,  any  law,  custom,  or  usage  to 
the  contrary  in  anywise  notwithstanding: 
Provided  that  no  such  extension  shall  be 
granted  if  the  application  by  petition  shall 
not  be  made  and  prosecuted  with  effect  before 
the  expiration  of  the  term  originally  granted 
in  such  Letters  Patent 

V.  And  be  it  enacted,  that  in  any  action 
brought  against  any  person*  for  infringing  any 
Letters  Patent  the  defendant  on  pleading, 
thereto  shall  give  to  the  plaintiff,  and  in  any 
scire  facias  to  repeal  such  Letters  Patent  the 
plaintiff  shall  file  with  his  declaration,  a 
notice  of  any  objections  on  which  he  means 
to  rely  at  the  trial  of  such  action,  and  no 
objection  shall  be  allowed  to  be  made  m  be- 
half of  such  defendant  or  plaintiff  respectively 
at  such  trial  unless  he  prove  the  objections 
stated  in  such  notice :  Provided  always,  that 
it  shall  and  may  be  lawful  for  any  judge  at 
chambers,  on  summons  served  by  such  de- 
fendant or  plaintiff  on  such  plaintiff  or  de- 
fendant respectively  to.  show  cause  why  he 
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should  not  be  allowed  to  offer  other  objections 
whereof  notice  shall  not  have  been  given  as 
aforesaid,  to  give  leave  to  oner  such  objections, 
on  such  terms  as  to  such  judge  shall 
seem  fit* 

VI.  And  be  it  enacted,  that  in  any  action 
brought  for  infringing  the  right  granted  by 
any  Letters  Patent,  in  taxing  the  costs 
thereof  regard  shall  be  had  to  the  part  of 
such  case  which  has  been  proved  at  the  trial, 
which  shall  be  certified  by  the  judge  before 
whom  the  same  shall  be  had,  and  the  costs 
of  each  part. of  the  case  shall  be  given  ac- 
cording as  either  party  has  succeeded  or  fail- 
ed therein,  regard  being  had  to  the  notice  of 
objections,  as  well  as  the  oounts  in  the  de- 
claration, and  without  regard  to  the  general 
result  of  the  trial. 

■  VII.  And  be  it  enacted,  that  if  any  per- 
son shall  write,  paint,  or  print,  or  mould, 
east,  or  carve,  or  engrave  or  stamp,  upon 
any  thing  made,  used,  or  sold  by  him,  for 
the  sole  making  or  selling  of  which  he  hath 
not  or  shall  not  have  obtained  Letters  Patent, 
the  name  or  any  imitation  of  the  name  of 
any  other  person  who  hath  or  shall  have  ob- 
tained Letters  Patent  for  the  sole  making  and 
vending  of  such  thing,  without  leave  in 
writing  of  such  patentee  or  his  assigns,  or  if 
any  person  shall  upon  such  thing,  not  having 
been  purchased  from  the  patentee  or  some 
person  who  purchased  it  from  or  under  sueh 
patentee,  or  not  having  had  the  license  or 
consent  in  writing  of  such  patentee  or  his 
assigns,  write,  paint,  print,  mould,  east, 
carve,  engrave,  stamp,  or  otherwise  mark 
the  word  "  Patent,"  the  words  "  Letters  Pa- 
tent," or  the  words  "  By  the  King's  Patent,* * 
or  any  words  of  the  like  kind,  meaning,  or 
import,  with  a  view  of  imitating  or  counter- 
feiting the  stamp  mark  or  other  device  of  the 
patentee,  or  shall  in  any  other  manner  imitate 
or  counterfeit  the  stamp  or  mark  or  other 
device  of  the  patentee,  he  shall  for  every  such 
offence  be  liable  to  a  penalty  of  fifty  pounds, 
to  be  recovered  by  action  of  debt,  bill,  plaint, 
process,  or  information  in  any  of  his  Ma- 
jesty's Courts  of  Record  at  Westminster  or 
in  Ireland,  or  in  the  Court  of  Session  in 
Scotland,  one  half  to  his  Majesty,  his  heirs 
and  successors,  and  the  other  to  any  person 
who  shall  sue  for  the  same :  Provided  always, 
that  nothing  herein  contained  shall  be  con- 
strued to  extend  to  subject  any  person  to  any 
penalty  in  respect  of  stamping  or  in  any  way 
marking  the  word  "  Patent "  upon  any  thing 
made,  for  the  sole  making  or  veflding  of 
which  a  patent  before  obtained  shall  have 
expired. 

ELECTRO-MAGNETIC    PRIME   MOVER. 

Sit, — It  was  with  no  ordinary  pleasure 
that  I  read  the  very  interesting  account 


in  your  last  Number  of  the  Rev.  Mr. 

M'Gauley's  Electro-Magnetic  Motive 
Power,  which  is  decidedly  the  beat 
arrangement  hitherto  suggested  for 
obtaining  motive  power  by  electro-mag- 
netism. 

I  cannot  help  noticing,  that  this  suc- 
cessful performance  of  Mr.  M'Gauley, 
bears  a  striking  resemblance  to  a  spe- 
culative attempt  to  obtain  a  moving 
power  by  means  of  magnetism  alone, 
which  I  published  in  your  tenth  volume. 

The  mode  of  action  is,  indeed,  pre- 
cisely the  same  in  each,  but  the  reverend 
gentleman  has  adopted  an  infinitely 
better  method  of  reversing  the  poles  of 
the  magnet,  acting  on  the  pendulum, 
than  I  had.  By  this  means,  all  the  dif- 
ficulty of  obtaining  efficient  action  Is  at 
once  entirely  obviated,  and  continuous 
motion  obtained. 

I  remain,  Sir, 

Yours  respectfully, 

W.  B  A  DDE  LET. 

London,  Sept.  10,  1835. 

THE   COMET. 

Mr.  Editor,— In  your  629th  Number, 
Mr.  Henderson  gives  your  readers  some 
papers  respecting  Halley's  comet.  The 
path  of  the  comet  is  acknowledged  to 
have  been  copied  from  that  in  the  Nau- 
tical Almanac,  "  with  some  corrections." 
What  a  pity  such  corrections  are  not 
pointed  out !  In  the  present  improved 
state  of  the  Nautical  Almanac,  any  cor- 
rections must  be  highly  useful  and  in*- 
teresting.  But  is  there  nothing  else 
eopied  from  the  Nautical  Almanac? 
For  my  part,  I  can  discover  nothing  in 
Mr.  Henderson's  table  that  is  not  co- 
pied but  its  errors— and  these  are  the  en- 
tire column  of  meridian  altitudes,  and 
the  entire  omission  in  the,  column  of 
declinations  of  all  information  as  to 
whether  they  are  north  or  south,  or  both 
or  neither;  in  fact,  the  whole  table 
(with  these  exceptions)  is  copied  or 
rather  interpolated  (for  the  dates  are  in- 
geniously made  different)  from  that 
given  in  the  Nautical  Almanac  for  1833, 
and  again  in  that  for  1836,  from  which, 
had  it  been  directly  copied  into  your 
Magazine  without  Mr.  Henderson's  in- 
tervention, it  would  have  afforded 
much  more  correct  information  to  your 
readers. 

Of  the  "  Remarks"  and  table  which 
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follow,  I  cannot  discover  the  utility ;  Mr.  Henderson  next  favours  us  with 

but  even  this  lust  is  incorrect,  for  set*  a  statement  of  the  comet's  distance  from 

ting-  aside  the  blunder  (possibly  typo-  the  earth  from  time  to  time.    Now,  j 

graphical)  of  the  placing,  viz.  1005  minus  am  too  humbie  to  attempt  to  make  ih« 

1835  -~  1 1  =.  75  years,  we  still  have  in  original  calculations  for  myself,  but  tak. 

the  last  term  but  one  the  following*—  Jng  the  data  given  in  the  Nautical  41* 

1835  —  1 682  =  153-—2,  equal  to  76  yean  manao  to  be  correct,  the  results  are  very 

even,  although  the  other  results    are  different  from  those  given  by  Mr.  Hen* 

carried  to  three  places  of  decimals.  denon,  for  instance ;— » 

1835.  According  to  Mr.  H. 

August  1st,  logarithm  of  distance  in  R.  A..  •  0-3000 » 880,000,000  mflas  . .     250,001,000 

Sept   1st 01740-=  143,000,000      ....        135,000000 

Oct.  3d 90730^  37,500,000      ....         43,000.000 

Oct.  8th,  or  least  distance 0*8750  =  23,500,000      28,000,000 

Nov.  17th 0- 1800  w  144,000,000      ....         90.000.000 

Bee.  27 lb 03685  =  176,000.000       ....        330,000,000 

*'  On  the  17th  of  November,"  saith  But  to  crown  all,  Mr.  Henderson,  to 
Mr.  Henderson,  "  the  tail  will  increase  prevent  any  one  supposing  that  he  had 
in  brilliancy  and  magnitude."  So,  in  his  information  from  an  Almanac, 
truth,  doth  Mr.  Henderson's  own  tale,  makes  an  addition  of  10  days  to  the 
for  he  next  lets  us  into  the  astounding  latest  calculated  time  of  the  comet's 
secret,  that  it  (the  comet)  will  then  perihelion  as  given  by  other  authori- 
ty 17th  NovO  he  about  entering  the  sign  ties,  viz. 
Gemini !  Oh,  Gemini ! 

Time  of  perihelion— 1935. 

Of  the  three  mathematicians  who  have  calculated  the  ele->  „A#1,  A,  rt-#yvW 

menu  of  Halley's  comet,  Lubbock  give. J       ••    30th  of  October. 

Damoieeau.. 4th  of  November. 

Ponteeoulant 7th  of  November. 

But  Mr.  Henderson  makes  it 17th  of  November. 

I  trust,  Mr.  Editor,  that  you  will  give  Almanac  calculation  to  be  correct,  or 
insertion  to  this  letter,  which  is,  I  as-  any  thing  better  than  an  approximation 
sure  you,  intended  not  as  a  reflection  to  truth.     There  is  a  great  share  of 
upon  your  Magazine,  to  which  I  am,  guessing  in  all  that  has  been  published 
and  always  have  been,  a  subscriber,  but  as  to  the  present  comet's  appearance, 
as  a  check  to  would-be  instructors,  who  &c.    Dr.  Fischer,  a  foreign  astronomer, 
aim  at  pretension  more  than  at  correct-  states,  that  on  the  17th  November  the 
ness.    I,  for  one  of  your  supporters,  do  comet  will  enter  its  perihelion  ;  Pro- 
not  choose  to  be  ranked  amongst  a  class  fessor  Airy  gives  the   15th  November ; 
of  readers  who  require  to  be  told  that  Mr.  Lubbock,  iu  the  Nautical  Almanac, 
Ursa  Major  means  the    Great    Bear,  gives 30th  October; Dr  Damoiseau gives 
Why  did  not  Mr.  Henderson,  at  the  the 4th  November,  and  Ponteeoulant  the 
same  time,  inform  us,  that  it  also  meant  7th  November.    All  these  different  re- 
Charles's  Wain  ?  suits  arise  from  different  ideas  of  the 
I  remain,  Mr.  Editor,  extension  of  the  cometary  orbit,  of  the 
Your  obedient  servant,  sun's  distance  from  the  perihelion  and 
Mohawk.  aphelion  points,  and  of  the  best  means 
,  Sept.  3, 1835.  of  calculating  these  "  datas  "  The  comet 
was  predicted  to  appear  on  7th  August 

wnri  av  if  a  HENocasoN  in  reply  to  (l>y  a  telescoPe)  i  »'  did  *<*  <*o  so  for 
mote  by  "*'  **»»**"»  lN  REPLY  T0  seven  or  eight  days  after,  and  this  cir- 
cumstance gave  me  an  idea  of  a  more 
Dear  Sir,— I  have  perused  the  letter  expansive  orbit  than  what  bad  been  as- 
subscribed  "  Mohawk."  With  respect  sumed,  in  which  case,  of  course,  more 
to  the  degree  in  which  I  am  indebted  time  would  be  employed  in  coming  to 
for  the  calculation  of  Halley's  comet  to  the  perihelion  I  struck  an  average  be- 
the  Nautical  Almanac,  the  word  "  alter-  tween  Dr.  Fischer  and  Professor  Airy, 
ation"  might  be  read  for  the  word  and  made  out  my  tables  accordingly, 
"correction;''  this  whs  certainly  my  The  declination  and  right  ascension 
idea;  for  I  do  not  take  the  Nautical  tables  are  made  out  from  an  estimated 


Digitized  by 


Googk 


1 


492     ON    Fimi- PROOF   BUILDINGS.      BY  Yft.'  CHRISTOPHER   DAVY,   ARCHITECT. 


value  of  the  inclination  of  the  cometary 
orbit ;  the  right  ascension  from  an  as- 
sumed or  calculated  velocity  given  to 
the  comet.  The  radii  vector  determines 
the  velocity ;  the  extent  or  form  of  the 
cometary  orbit  determines  the  length  of 
the  radii  vector.  As  the  radii  vector 
increases,  the  comet's  speed  diminishes, 
as  it  decreases  the  speed  increases,  &c. 

In  my  calculation,  as  published  in  your 
Journal,  17th  November  is  mentioned 
as  the  day  on  which  the  comet  enters 
Gemini.  For  November  read  17th  Sep* 
tember,  with  the  rest  of  the  reading  to 
the  word  "rapid." 

The  comet  may  be  seen  to  the  naked 
eye  about  1st  October. 

I  may  mention  that  the  circumference 
of  the  orbit  of  H  alley's  comet  is  about 
7,250,000,000  miles;  length  from  the 
aphelion  to  the  perihelion  points  of 
its  orbit,  about  3.500,000,000  miles; 
the  greatest  breadth  of  orbit  about 
950,000,000  miles;  the  orbit  extends 
about  1,700,000,000  miles  beyond  the 
orbit  of  the  Georgium  Sid  us ;  which, 
therefore,  cuts  nearly  the  cometary  orbit 
in  equal  halves ;  the  nearest  approach  it 
makes  to  the  sun  may  be  taken  at 
56,000,000  miles  (English),  &c. 
Dear  Sir, 

Yours  truly, 

£.  Henderson. 

Pall-Mall,  Sept.  16,  1835. 

ON     FIRE-PROOF     BUILDINGS.        BV     MR. 

CHRISTOPHER   DAVY,   ARCHITECT. 

(In  continuation  from  p.  457.) 

Experiment  5.— Dec.  6, 1792. 
In  the  front  garret  of  the  house,  and  in 
the  angle  of  the  room,  to  the  right  hand 
of  the  door  (the  linings  and  grounds,'  of 
which,  as  well  as  the  floor,  were  secured), 
a  fierce  charcoal  fire  was  made  against 
the  linings,  at  half-past  twelve  o'clock. 
At  a  quarter  before  two  o'clock,  the  bot- 
tom plate  of  the  partition  was  consumed, 
and  the  fire  had  caught  two  of  the  joists 
underneath,  and  charred  them  in  a  small 
degree.  At  ten  minutes  past  two  the  fire 
was  extinguished,  when  it  appeared  that 
the  upper  plate  of  the  partition  of  the 
story  iiu mediately  under  was  on  fire;  the 
grounds  and  linings  were  Consumed  about 
i8  inches  high,  namely,  as  high  as  they 
were  in  contact  with  the  fuel;  the  flame 
had  ascended  between  the  lathing  on 
each  side  of  the  partition,  and  charred 


the  quarterings,  to  the  top,  where  it  ap- 
peared to  have  been  stopped  in  its  course 
by  the  plates. 

Experiment  6. 

On  the  same  day  an  experiment  was 
made  in  the  back  parlour,  which  was  se- 
cured so  as  to  resist  the  strongest  fire. 
The  ceiling  underneath  being  plated  and 
plastered,  screened  dry  rubbish  was  laid 
tlrree  inches  deep  upon  the  plating';  it 
was  then  sound  boarded,  and  filled,  level 
with  the  joists,  with  rubbish,  the  platiug 
laid  again,  and  the  flooring-boards  laid 
immediately  upon  it.  The  floor  above 
was  treated  in  the  same  manner.  The 
partitions,  brick-nogged  and  plated  on 
each  side,  were  then  battened  out  to  re- 
ceive the  lath  and  plaister;  a  dado  fixed 
on  the  partition  side  of  the  mom,  and 
prepared  at  the  back  with  Mr.  Wood's 
composition;  the  jambs,  sill,  and  outside 
shutter  of  the  window,  plated ;  the  door 
hung  and  double  secured  ;  and  the  chim- 
ney blocked  up.  As  this  room  was  fitted 
up  under  the  direct  superintendence  of 
Mr.  Hartley,  and  his  foreman,  Mr. 
Knight,  the  details  contained  in  the  Re- 
ports  become  particularly  valuable,  and 
are  to  the  following  purport: — 

An  intense  fire,  which  filled  the  whole 
of  this  room,  was  made,  by  meaus  of  a 
tar-barrel,  pitch-boards,  and  other  equally 
combustible  materials,  and  regularly  fed 
at  intervals  during  the  space  of  one  hour. 
When  the  outside  shutter  was  closed,  it 
appeared  to  affect  the  flames,  so  as  to 
abate  them  considerably ;  at  the  same 
time  the  plaistering  of  the  ceiling  fell, 
and  the  inside  of  the  door  was  consumed, 
thereby  exposing  to  the  flames  the  plat- 
ing, which,  however,  remained  whole  and 
entire.  At  half-past  two  o'clock,  the 
flames  appeared  on  the  outside  of  the 
door,  through  the  rebate,  at  the  head.  At 
five  minutes  before  three,  the  shutter  was 
again  closed,  with  a  view  to  extinguish 
the  fire.  The  smoke  appearing  through 
the  brickwork,  induced  the  Committee  4* 
suppose  that  the  bond-timbers,  lintels, 
and  plates,  would  be  consumed.  At  a 
quarter  past  three  o'clock,  the  flames  wen 
got  under,  and  the  ashes  and  uncon- 
sumed  fuel  cleared  out  of  the  room,  when 
it  appeared  that  the  flooring-hoards  were 
burnt  through,  in  the  seat  of  the  fire,  and 
in  other  places  only  charred ;  the  dado 
was  entirely  gone ;  and  the  battening 
upon  the  fire-plates,  to  which  the  laths 
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were  nailed,  very  much  charred,  as  well 
to  the  sides  as  the  ceiling.  Upon  taking 
off  the  plating,  it  appeared  that  the  quar- 
ter! ngs  of  the  partition  were  in  a  good 
state,  but  in  a  few  places  the  fire  had 
charred  them  so  as  to  change  their  colour 
only.  The  wood-bricks  were  also  charred 
half  an  inch  deep ;  in  general,  the  lintel 
of  the  window  did  not  prove  to  have  been 
injured,  nor  the  door-case;  the  bottom 
plates  of  tl<e  partition  remained  entire; 
upon  removing  the  boards,  the  trimmer 
appeared  to  have  been  burnt  for  a  foot  in 
length  by  half  its  depth,  some  others  ap- 
peared charred  only;  the  adjoining  rooms, 
and  the  wooden  stairs,  which  were  only 
separated  from  this  room  by  wooden  par- 
titions,  were  not  at  all  affected  during  the 
whole  experiment. 

,  Mr.  Hartley  and  Lord  Stanhope  pro- 
ceeded with  their  various  experiments  in 
a  most  enthusiastic  manner.  Both  men 
of  property,  as  well  as  men  of  science, 
they  had  a  great  advantage  in  this  re- 
spect over  many  of  their  fellow-labourers 
in  the  cause  of  humanity;  the  experi- 
ments were  upon  that  extensive  scale  that 
left  nothing  to  be  desired. 

Having  shown  in  what  manner,  and 
with  what  effect,  the  energies  of  Mr. 
Hartley  were  directed,  I  shall  in  my  next 
enter  upon  a  description  of  the  plan 
adopted  by  Lord  Stanhope. 

C.  Davy,  Architect. 

3,  Fornival'tinn,  Sept.  10, 1835. 
(To  be  continued,) 

'  FIRE-PROOF  BUILDINGS  AND  THAMES 
TUNNEL. 

Sir, — Having  read  with  much  plea- 
sure the  observations  lately  inserted  in 
your  Magazine  upon  the  first  of  these 
subjects,  a  full  investigation  of  which  is 
of  the  most  vital  importance  for  public 
as  well  as  private  interest,  I  beg  leave 
to  offer  for  consideration  the  following 
plan ;  and  at  the  same  time  would  sug- 
gest the  propriety  of  enforcing  by  law 
any  plan  for  the  protection  of  life  and 
property  from  fire,  particularly  in  the 
metropolis,  that  might  be  considered 
efficient. 

All  party-walls  should  be  18  inches 
thick,  and  all  divisions  between  the  front 
and  back  part  of  a  house  should  be  nine* 
inch  brickwork.  The  joists  should  be  of 
iron  one  inch  thick,  and  drilled  through 
every  six  inches  to  receive  screws  for 


fastening  down  the  floor.  I  would  use 
for  the  ceilings  sheet-iron  painted,  which 
would  form  a  perfectly  even  and  durable 
ceiling,  resisting  effectually  one  great 
means  of  communication,  in  cases  of 
fire,  between  the  different  stories.  Some 
of  the  floor-screws  might  be  passed  at 
proper  distances  through  the  sheet-iron, 
the  heads  being  neatly  countersunk,  and 
all  of  them  are  intended  to  screw  into 
the  underside  of  the  floor,  by  passing 
the  screw  from  the  lower  room.  On  the 
top  of  every  house  should  he  placed  an 
iron  tank,  lined  inside  with  lead,  31bs. 
might  do,  having  a  ball-cock,  and  sup-* 
plied  by  the  Water  Companies  for  do- 
mestic purposes  as  well  as  in  cases  of 
fire.  The  tanks  should  be  6  feet  square 
by  3  feet  deep,  and  should  be  so  placed 
on  the  roofs,  that  a  communication  by  a 
two-inch  pipe  might  be  made  between 
each  pair  of  tanks  at  the  bottom.  A 
pipe  should  descend  to  the  bottom  or 
ground  floor  and  passing  through  the 
front  wall  under  the  pavement,  should  be 
inserted  into  a  general  supply  three-inch 
pipe,  the  latter  having  at  every  third  or 
fourth  house  a  pipe  two  feet  long  rising 
from  it,  and  fixed  to  the  wall  with  a  key 
tap  to  fix  a  leathern  hose  to  when  neces- 
sary, every  inhabitant  having  a  key. 
Such  taps  would  incase  of  fire  supply  the 
engines,  supposing  only  twelve  houses 
formed  the  side  of  a  street,  with  nearly 
eight  thousand  gallons  of  water,  and  the 
opposite  houses  of  course  the  same.  From 
the  pipe  that  descends  from  the  tank, 
should  pass  to  each  room  an  inch  branch- 
pipe,  having  a  cock  18  or  20  inches  from 
the  floor,  with  a  key  fixed  to  it  by  a 
chain.  In  case  of  fire  breaking  out  in  any 
apartment,  the  inmates  could  speedily 
put  it  out,  having  nearly  1300  gallons 
of  water  at  their  command,  the  produce 
of  two  tanks.  I  believe  that  if  a  proper 
supply  of  water  were  given  to  the  tanks 
by  the  companies,  those  inefficient  means 
for  supplying  water  at  fires*  viz.  turn- 
cocks and  plugs  could  be  wholly  dis- 
pensed with.  I  do  not  see  that  it  would 
at  all  interfere  with  such  an  arrange- 
ment, if  the  united  tanks  were  supplied 
by  different  companies ;  nor  do  1  sup- 
pose there  would  be  any  difficulty  m 
supplying  the  water  to  the  roofs  of  the 
houses  in  London.. 

The  Thames  Tunnel  speculation  ap- 
pears to  have  excited  the  angry  feelings 
of  many  of  your  contributors ;  and  how 
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ftr  this  may  arise  from  jealousy,  or  loss 
in  the  concern,  I  do  not  pretend  to  argue, 
but  I  think  if  it  could  be  completed,  it 
would  very  conveniently  unite  districts 
at  present  very  far  removed.  To  sus- 
tain the  pressure  of  the  superincumbent 
earth  during  the  excavating  and  carry- 
ing up  the  brickwork,  I  would  suggest 
driving,  18  inches  apart,  horizontally 
before  the  shield,  and  in  a  line  with  the 
top  of  the  brickwork,  iron  rods  an  inch 
thick  and  8  feet  long  $  the  rods  to  be 
steeled  and  pointed  at  the  end  which 
enters  the  earth,  and  to  have  a  strong 
projection  every  six  inches  for  the  pur* 
pose  of  driving  it  on  the  under  side ;  the 
upper  side,  two  feet  from  the  shield,  and 
to  nave  a  similar  projection,  but  placed 
the  reverse  way.  A  sheet  of  iron  quar- 
ter of  an  inch  thick,  2  feet  wide  by  3J 
long,  should  then  be  laid  over  every  two 
of  the  rods,  butting  against  the  end  of 
the  projections  lengthways,  the  other 
end  being  well  sharpened. 

This  contrivance  would  not  be  expen- 
sive, but  perfectly  safe  and  effective ; 
and  when  the  yard  of  tunnel  is  finished, 
the  rods  and  plates  could  easily  be  driven 
forward  a  yard ;  2  feet  of  the  rods  rest- 
ing on  the  brickwork,  and  3  feet  in  the 
earth  in  front. 


Enfield. 


I  am,  &c.         G.  L.  S. 


STREET   PAVING. 


Sir, — It  is  true,  as  remarked  by  Mr* 
G.  Davy,  at  page  445,  that  the  sketch 
which  accompanied  my  notice  of  the  new 
paving  on  Snow-hill,  at  page  362,  is  de- 
fective. The  fact  is,  that  when  I  first 
made  the  sketch  in  question,  I  only  in- 
tended to  represent  the  surface  or  the 
roadway,  and  in  afterwards  filling  in  the 
stone- work,  I  overlooked  the  real  shape 
and  position  of  the  stones — they  should 
have  been  right-angled. 

Mr.  Davy  is  right  in  stating  that  the 
sharp  ridge's  of  the  stones  would  be  ex- 
ceedingly injurious  to  the  knees  of  horses, 
&c.  coming  in  contact  therewith,  hut  t 
am  inclined  to  attach  but  little  import- 
ance to  this  circumstance,  as  it  will  be 
Very  rarely  that  horses  will  slip  or  fall 
on  such  paving. 

The  diminished  number  of  accidents, 
will,  in  my  humble  opinion,  fully  coun- 
terbalance the  increased  chance  of  dan* 
far,  If  a  fall  should  occur.    Mr.  Davy 


suggests  that  this  plan  should  be  adopted 
at  the  entrance  of  all  branch  streets  and 
gateways  that  have  an  intervening  gutter, 
but  I  think  he  has  overlooked  this  ma- 
terial circumstance,  viz.  that  this  plan 
is  only  efficiently  available  on  inclined 
places,  and  the  greater  number  of  en- 
trances to  branch  streets,  &c.  do  not 
afford  a  sufficient  rise  to  eive  due  effect 
to  this  mode,  of  paving.  For  such  si tua* 
tions,  perhaps,  no  better  plan  cam  be 
adopted  than  the  one  I  suggested  at 
page  319  of  your  fifteenth  volume. 

With  best  thanks  to  Mr.  Davy  for  his 
correction, 

I  remain,  yours  respectfully, 

W.  Baddklby. 

London,  Sept.  13,  1835. 

P.S. — J.  L.'s  communication  at  page 
248  should  have  been  answered  before 
this,  but  that  many  circumstances  have 
occurred  to  prevent  my  pursuing  some 
farther  experiments  illustrative  of  the 
matter  at  issue  between  us.  As  soon  as 
these  can  be  completed,  you  shall  hear/ 
from  me  fully  on  the  subject. 

VIS  INERTIA    -WHAT  IT  IS. 

Sir, — I  have  unwittingly  roused  the 
dormant  faculties  of  your  very  able  cor- 
respondent, Iver  M'lver,  by  venturing 
to  make  some  observations  on  the  sub- 
ject of  vis  inertia  ;  but  I  regret,  and  so 
must  your  readers,  that  the  excitement 
was  not  sufficiently  strong  to  overcome 
his  lethargy,  and  induce  him  to  go  more 
into  detail,  and  give  bis  opinion  on  it. 
He  has,  'tis  true,  given  the  opinions  of 
two  Cambridge  professors,  but  he  seems 
not  to  be  satisfied  with  their  arguments, 
and  hardly  to  have  decided  on  which 
side  to  vote. 

Mr.  Rutherfort  appears  to  me  to  have 
the  best  case ;  and  it  is  no  trifling  sup- 
port to  his  views,  that  they  agree  in  this 
particular  with  those  of  Sir  Isaac  New- 
tort  and  all  his  followers.  When  a  body 
in  motion  strikes  another  with  some 
force,  it  generates  in  this  second  body 
the  force  of  reaction,  but  it  exerts 
itself  at  the  moment  of  contact  the  force 
of  indisposition  to  change  its  state, 
commonly  called' vis  inertia  j  and  the 
same  name  is  given  to  the  force  brought 
into  action  in  the  second  body,  when  no 
reference  is  made  to  its  effect  on  the 
first.  £u1er,  if  my  recollection  does  not 
deceive  me,  calls  it  the  resistance  to 
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mutual  penetration,  but  he  does  not 
deny  tbe  existence  of  the  actual  force. 
It  is  of  little  consequence  what  name 
is  given,  provided  the  force  is  allowed. 
Now  I  should  like  very  much  to  be  shown 
What  analogy  there  is  between  this  case 
and  that  of  the  dead  horse.  There  does 
not  seem  to  me  any  likelihood  that  the 
force  here  alluded  to,  in  whatever  reform 
may  take  place  in  philosophy  (and  no 
doubt  much  is  wanting),  will  be  put  into 
any  schedule,  any  more  than  that  of 
gravity  itself. 

If  Professor  Robinson's  followers  will 
not  allow  this  force  to  have  any  exist- 
ence, they  will  have  ample  proof,  by  at- 
tempting to  stop  by  main  force  a  train 
of  carriages  in  rapid  motion  immedi- 
ately after  the  steam  is  shut  off.  In  this 
case  the  force  is  called  momentum ;  but 
though  the  name  is  changed,  the  nature 
of  the  force  remain's  the  same.  The  dif- 
ferent terms  are  made  use  of  to  distin- 
guish the  occasions  on  which  the  force 
is  brought  into  action,  one  at  the  com- 
mencement, the  other  at  the  termination 
of  motion.  The  matter  which  I  wished 
to  direct  the  attention  of  the  parties  to, 
was  this  : — If  the  train  of  carriages  were 
moving  with  a  velocity  absolutely  uni- 
form, this  force  so  often  alluded  to 
Would  be  of  short  continuance,  and  have 
but  a  momentary  effect ;  but  if  it  were 
apparently,  but  not  actually  uniform, 
then  this  force  to  be  produced  by  a 
rapid  succession  of  minute  actions  and 
reactions,  and  small  adjustments,  would 
be  a  continuous  force  opposed  to  loco- 
motion. And  although  the  algebraic 
formula  may  give  all  the  forces  opposed 
to  locomotive  power  accurately,  what  is 
required,  is  to  distinguish  those  that  are 
affected  by  gravity,  and  are  influenced 
by  the  undulating  line  of  railway  from 
those  that  are  not ;  for  Mr.  Whitehead 
has  shown  that  the  force  generated  by 
friction  alone  is  not  affected  by  it ;  and 
it  is  to  be  remarked  that  one  force  is  not 
substituted  for  the  other,  and  in  lieu  of 
it,  but  is  an  addition  to  it ;  in  the  same 
way  that  it  was  an  additional  force  in 
the  third  case  of  Mr.  Whitehead's ;  and 
this  droll  force  of  at  times  inactivity 
and  at  times  activity,  is  alone  influenced 
by  gravity  in  Mr.  Badnall's  experi- 
ments. 

I  am,  Sir,  &c, 

X.  Y.Z. 


SHOREHAM   HARBOUR. 

Sir, — As  some  of  yOur  leaders  may 
possess  sufficient  philanthropy  and  abi- 
lity to  do  good,  by  furnishing  an  opinion 
founded  upon  experience,  allow  me  the 
liberty  of  your  patges,  to  submit  a  case 
to  them  that  supplies  an  opportunity. 

At  the  mouth  of  Shoreham  harbouf 
(about  three  miles  from  this  place)  there  is 
a  bank  of  sand,  which  operates  as  a  bar- 
rier to  the  admission  of  vessels  of  a  large 
class,  and  I  believe  to  those  of  a  medium 
and  small  class,  unless  at  high  and  full 
tides  j  and  the  depth  of  water  within  the 
harbour  is  not  always  sufficient  to  en- 
able a  loaded  vessel  to  get  up  to  tbd> 
quay,  until  she  has  discharged  part  of 
her  cargo  into  barges. 

The  harbour's  mouth  is  situated  at 
about  mid-distance  on  the  western  limb 
of  a  semicircular  bay,  and  the  sand-bank 
appears  to  me  to  be  the  result  of  the 
tides,  south-west  winds,  and  the  want  of 
a  good  scour  of  back  water. 

The  Commissioners,  who  are  more- 
wealthy  than  scientific,  have  already 
spent  immense  sums  to  remedy  the  evil, 
to  little  or  no  good  purpose,  though  it  is 
but  natural  to  suppose  that  they  have 
endeavoured  to  obtain  the  best  advice 
they  could.  If  I  am  rightly  informed, 
they  are  now  about  to  extend  the  western 

{>ier  a  greater  distance  into  the  sea,  and  to 
eave  the  eastern  as  it  is,  under  the  idea 
that  this  will  be  the  means  of  preventing 
a  further  accumulation  of  sand  on  the  bar, 
cause  a  more  scouring  influx  and  reflux 
into  the  harbour's  mouth,  and  eventually 
remove  that  which  already  exists.  Thus 
far  all  well ;  but;  a  remedy  of  a  more 
extensive  and  costly  nature  seems  to  me 
requisite,  to  prevent  the  wide  extension 
of  the  water,  after  it  has  obtained  in- 
gress, whereby  it  is  allowed  to  deposit 
its  filth  over  a  large  tract  of  land,  that 
might  be  rescued  for  some  advautage 
from  a  tidal  overflow. 

The  best  remedy  that  I  can  suggest 
is  a  concrete  wall  on  each  side,  from 
the  harbour's  mouth  to  Shoreham  on 
the  west,  and  from  the  harbour's  mouth 
to  Copperas-gap  on  the  east,  at  a  suitable 
distance  apart,  so  as  to  allow  an  ample 
ingress  and  egress  for  vessels  of  all  sizes, 
and  yet  sufficiently  near  to  ensure  a  good 
depth  of  water,  which  I  think  would 
soon  occur  by  a  deepening  of  the  pre* 
sent  channel,  occasioned  by  the  more 
rapid  influx  and  reflux  of  the  tides.  For 
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Hie  purpose  of  builduisf  such  wall,  an 
inextiauf  tible  supply  pf  gravel  is  close 
at  hand,  the  neighbourhood  can  furnish 
an  abundance  of  lime,  and  Brighton  an 
ample  stock  of  cheap  pauper  labour. 

1  should,  have  personally  suggested 
all  this  to  the  Commissioners,  did  I  not 
well  know  that  I  might  as  well  "  whistle 
to  the  winds/'  as  attempt  to  excite 
an  attention  to  the  subject,  for  "a  prophet 
getteth  no  honour  in  his  own  country." 
It  needs  the  opinion  of  some  high-sound- 
ing  name,  accompanied  by  a  heavy 
charge,  to  produce  a  desirable  effect 
upon  the  minds  of  those  who  have  the 
country's  weal  in  charge. 

I  am  quite  conscious  that  the  inquiry 
on  so  important  a  subject  should  pro- 
ceed from  some  one  much  better  ac- 
quainted with  the  localities  of  the  har- 
bour, the  intentions  of  the  Commis- 
sioners, &c.  than  myself;  but  I  hope  my 
observations  may  provoke  some  one  so 
qualified  to  take  up  his  pen,  and,  if  so, 
I  hope  he  will  at  the  same  time  tell  us 
the  reason  why  there  are  no  symptoms 
of  the  probability  of  a  rail-road  from  the 
harbour's  mouth  to  Brighton  being  laid 
down,  lo  relieve  the  turnpike-road  of  the 
wear  and  tear,  and  nuisance  to  visitors 
of  innumerable  coai-carts,  &c.,  and  re- 
duce the  cost  or"  carriage.  The  con- 
crete wall  which  I  have  proposed,  would 
prove  an  excellent  groundwork  for  such 
an  improvement. 

Yours,  &c. .         H. 

Brighton,  Sept.  0,  1835. 

NOTES  AXD  NOTICES. 

Colonel  Macerone  and  Mr.  Opfc.— Sir,  I  had 
not  intended  to  honour  with  any  reply  Mr.  Ogle  s 
jarabie  of  vulgar  personalities  and  perverse  mi.«ie- 
presentations,  which  graces  yonr  No.  030.  Bui  I 
have  been  urged  to  contradict  at  least  one  o(  his 
fact*,  the  falseness  of  which  surprises  even  those 
who  ought  to  know  better  of  your  lively  corre- 
spondent. Mr.  Ogle  slates  and  reiterates  that  the 
engines  and  machinery  of  my  steam-carnage  were 
•«  built  by  Mr.  Gurney  "— "  bought  alGurney  s  auc- 
tion"  •*  Gurney's  machinery,"  &c!     Now  this 

every  one,  who  knows  ot  cares  any  thing  about  the 
matter,  knows  to  be  ridiculously  untrue.  And  Mr, 
Ogle  knows  that  he  has  not  a  tittle  of  authority  or 
liny  foundation  whatever  for  his  fact.  Gurney's 
engines  and  machinery  indeed !  I,  or  any  body 
else,  might  have  had,  and  may  still  have,  abundance 
of  such  for  less  than  the  price  of  old  iron ;  and  on 
this  very  point  Mr.  Ogle  must  have  seen,  if  he  has 
really  read  my  "  disgraceful  pamphlet,"  the  follow-; 
ing  passage  at  page  33-"  Fool  that  I  was  .'not  to 
bay  at  the  sale  on  the  premises,  in  July  1332,  a 
couple  of  those  celebrated  steam-carnages  all  but 
new  (with  a  separate  engine  to  work  the  pumps  and 
blower),  the  last  of  which  I  saw  sold  for  17/.,  toge- 
ther with  half  a  dozen  spare  boilers !  I  might  have 
had  the  whole  for  less  than  half  the  money  I  gave 
for  a  couple  of  lathee,  and  a  few  odds  and  ends  of 


'  top  and  bottom  tools!'  "  This  is  ati  that  ever  I 
purchased  or  used  of  Mr.  Gurney's— these  lathes 
(three,  by-the-By),  rfad  some  smith's  foots;  so'wtfere 
did  Mr.  Ogle  find  the  story  of  my  using  Gurney's 
machinery,  &e.  save  in  his  one  incentive  imagina- 
tion ?— I  am,  &c,  Francis  Macerona.- 

Progress  of  the  Iron  Railroad  System  in  Ger- 
many.—The  road  from  Nuremberg  to  Furth  will  be 
opened  this  month;  and  from  Dresden  to  Leipsick 
Is  in  construction ;  that  from  Cologne  to  the  Belgian 
frontier  will  probably  be  commenced  immediately 
after  the  next  meeting  of  the  shareholders,  which 
is  fixed  for  the  35th  inst.  For  those  from  Elbert  eld 
lo  Roer,  and  from  Elberfeld  to  Dusseldorf,  sub- 
scriptions are.  opened.  That  from  Minden  to  the 
Rhine  is  under  consideration.  Its  importance,  in 
a  military  point  of  view,  leaves  no  doubt  of  its 
being  shortly  undertaken.  It  will  unite  the  Weaer 
with  the  Lippe,  and  will  join  the  Rhine  in  two 
Places  (Dusseldorf  and  Dents)  opposite  Cologne. 
That  from  Berlin  to  Potsdam  is  decided  upon,  and 
will  serve  as  a  model  for  the  other  railways  in 
Germany.  It  will  be  laid  by  the  best  engineers  of 
Berlin.  For  the  roads  from  Berlin  to  Leipsick, 
from  Berlin  to  Magdebonrg,  and  from  Magdebourg 
to  Leipsick,  subscriptions  of  14,844.400 francs  have 
been  received,  and  they  will  be  encouraged  by  the 
Prussian  government.  The  projected  railroad  from 
Berlin  to  Stettin  is  favoured  by  the  hereditary 
Prince  of  Prussia.  The  following  are  under  con- 
sideration:-From  Hanover,  to  the  Elbe— from 
Bremen  to  Hanover— from  Stuttgardt  to  Carat- 
sudt— from  Frankfort  to  Meutz— and  from  Mann- 
heim to  Basle.  That  from  Neastadt,  in  Holstein, 
to  ALtona,  has  been  decided  upon  by  the  Danish 
government.  In  Austria,  two  gigantic  undertak- 
ings are  in  contemplation— a  road  from  Vienna  to 
Lemberg,  in  Galicia,  and  another  from  Vienna  to 
Trieste,  iu  the  Gulf  of  Venice.  The  first  will  have 
to  run  in  a  direct  line,  by  the  map,  100  Belgian 
leagues,  of  20  to  a 'degree,  and  the  second,  a  dis- 
tance of  60  leagues.— Paris  Advertiser. 

We  have  given  in  our  present  Number  a  verba- 
tim copy  of  the  Patent  Law  Amendment  Act,  and 
shall  next  week  offer  some  remarks  on  its  practical 
operation.  .  We  beg  in  the  meanwhile  to  state,  that 
the  Editor  may  be  consulted,  without  fee  or  reward, 
on  the  sufficiency  of  any  existing  patent  or  specifi- 
cation, on  one  condition  only,  which  may  be  learnt 
on  application  by  letter  (postpaid). 

Mr.  Earie's  letter  is  inconveniently  long,  but  the 
object  of  it  will  perhaps  be  served  by  our  mention- 
ing that  he  claims  the  credit  (?)  of  being  the  prin- 
cipal concoctor  of  the  Patent  Law  Amendment 
Act,  and  of  "  piloting  it  triumphantly  through  both 
Houses."  We  thought  it  had  been  a  different  per- 
son, but  shall  not  presume  to  dispute  his  positive 
statement  to  the  contrary.  Henceforth,  then,  let  it 
be  called  Earie's  JiilL 

M.'s  last  communication  with  the  Leeds  Post- 
mark did  not  reach  as  till  after  the  week's  Number 
was  made  up. 
To  E.  L.  S.— Banker,  Darlington. 
Communications  received  from  Mr.  Ryan  •*• 
J.  L.  E.— Mr.  Jos.  Hayward—  Mr.  Davy— Dr. 
Clanny— H.— C.  O.  C. 

{£5»  Patents  taken  out  with  economy  and  de- 
spatch ;  Specifications  prepared  or  revised ;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  notice. 

LONDON :  Published  by  J.  CUNNINGHAM,  at 
-  the  Mechanics'  Magazine  Office,  No.  fi,  Peterbo- 
rough-court, between  135  and  136,  Fleet-street. 
Agent  for  the  American  Edition,  Mr.  O.  Rich, 
12,  Red  Lion-square.  Sold  by  G.  G.  Bknmis, 
65,  Rue  Neuve,  Saint  Augustin,  Paris. 
CUNNINGHAM  and  SALMON,  Printers, 
Fleet-street. 
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THE   BUTTERLEY    AND   CODNOR    PARK    HOT-AIR   SMELTING   fURNACES. 

The  description  of  these  furnaces,  which  we  gave  at  p.  103,  extracted  from  M.  Dn- 
fresnoy's  able  Report  on  the  Use  of  Heated  Air  in  the  Iron  Works  of  Scotland  ind 
England,  has  been  complained  of  by  several  of  our  miniug  friends,  on  account  of  xt» 
obscurity,  arising,  they  say,  from  M  the  want  of  engravings,  to  show  clearly  the  manner 
of  construction  followed  at  Butteriey,  and  trie  improvement  effected  at  God  nor."  We 
now  give,  therefore,  M.  Dufresnoy's  engravings  oibotn. 

Fig.  3. 


Fij>.  4. 


Fig.  1  is  a  horizontal  sec 
tion,  and  fig.  2  an  end-view 
of  the  Butterley  furnace. 
A,  B,  and  C,  are  the  large 
pipes  placed  one  over  the 
other,  and  separated  by 
plates  row,  rnin1\  de,  d'e\ 
are  the  elbow-pipes  which 
connect  those  larger  one?. 
The  air  enters  in  the  direc- 
tion marked  by  the  arrows, 
and  makes  its  exit  at  g. 
At  g  and  p  are  two  open- 
ings, at  opposite  ends  of  the 
partitions  m  n,  m'n\  to  com- 


pel the  hot-air  to  traverse 
the  whole  length  without 
escaping  from  one  tier  te 
another;  tt  are  the  sup- 
ports of  the  pipes  A,J3,  and 

Figs.  3  and  4  are  analo- 
gous views  of  the  Codnor 
furnace.  Here  there  are 
two  large  pipes  A  and  B, 
with  smaller  pipes  a  b  inside 
of  them,  leaving  a  circular 
space  cd  between.  The 
course  of  the  hot-air  is 
slfcown  by  the  arrows. 
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<£W     FIRE- PROOF     BUILDINGS.        BY     MR. 
CHRISTOPHBR   pAVY,   ARCHITECT. 

(In  continuation  from  p.  493.) 

1  The  projectors  of  the  two  principal 
flans  submitted  tp  the  **  Association*  (Jid 
not  feel  themselves  satisfied  with  the  ex- 
tent of  their  experiments,  hut,  with  praise- 
worthy  zeal/  entered  upon  another  series 
of  great  magnitude.  Mr.  Hartley  con- 
structed a  hpuse  upon  Whntiledon  Com- 
mon for  the  express  purpose  of  experi- 
menting thereon,  and  also  to  prove  satis- 
factorily to  the  public  that  his  plan  was 
aHeast  not  chimerical.  Lord  gtanhope, 
with  equal  diligence,  erected  on  his 
estate  at  Chevening,  Kent,  extensive 
buildings  with  Hie  *ai»e  view.  Before 
describing  ibese,  or  the  exnerirrajnts  made 
.mi  them,  it  may  he  as  we/iip  enter  into  a 
few  technical  part iculars  necessary  to  he 
Jcnown,  in  order  to  appreciate  correctly  tjie 
f owrse  of  proceed  i  ng  aid  op  ted. 

'Munyjoi  yojir  readers  have,  no  daubt, 
observed  that  in  the  desirncjion  .of  .build- 
in  »s  J>y  fire,  certain  parts  have  resisted'  xbe 
jlaines  in  an  e&traonfinary  degree.  These 
parts  are  the  ceilings  and  plajsteied  pat*- 
jtitions.  Houses  that  liave  been  seriously 
^damaged  by  fire  are  perliaps  the  best  to 
.f  elect  for  observation  .on  the  resisting 
power  of  plaister.  In  instances  of  this 
kind,  l^e  •supporting  and  main  timbers  of 
the  floors  and  partitions  w'ijjj  he  found,  for 
jbe  greater  part,  to  be  tojfafl,v  'demolished, 
and  the  plaistering  will  either  fall  or  pei- 
Aajjs  bang  to  the  un.consu.ra  eel  nafi  in  one 
entire  sheet,  unless  where  J)roken  by  the 
fail  of  burning  materials.  It  will  natu- 
rally be  asked,  "  How  does  the  iire  gain 
access  to  those  parts  that  are  consumed \'?' 
The  answer  is  this :•— Most  rooms  have  a 
girting  against  the  walls  continued  round 
them,  varying  in  hejsiht,  with  a  mould- 
ing on  *he  top,  by  way  of  finish^  called  the 
•*'  base  ;,J  others,  in  superior  apartments, 
are  furnished  in  addition  with  what  is  call- 
ed tjie  ."  dado,"  the  "  surfjase,"  and  also 
"  "arehi traces' '  round  the  door-frames, 
jjp  say  .nothing  of  the  corresponding 
"grounds"  ap^  "  linings.' r  .]Now,  in 
,£iicH  cases,  tlie  plaistering  of  the  parti- 
tions for  eitW  painting  or  papering  is 
puly  continued  to  the  tap  of  the  dado,  or 
tjie  top  of  the'  skirling,  us  "the  case  may 
be.  These  parts  arej  consequently,  fixed 
t»  .the  naked  quarters  or  quartering  of 

ilia    V\*k.l*tl  1 1  t\.*\a         aft*!     iinAn       tVk^tnA    1%  a  *-•  *»  »vk  •  •%  em 


of  destruction  takes  place,  wlrieh  is  still 
further  accelerated  by  thd  sapid  current 
of  air  passing  up  and  through  the  hollow 
space  contained  in  the  partition;  parti- 
tions of  tiiis  kind  when  plaistered  are 
about  six  inches  in  tbicfrness,  t&ereliy 
leaving  an  open  space  between  the  tjna'r* 
ters  of  about  four  Inches,  fhe  quarters 
or  uprights  are  placed  a  foot  or  thirteen 
inches  apart. 

The  resistance  offered  t>y  plaister  ki 
case  of  fire  did  not  escape  the  discern- 
ment of  Lord  Stanhope,  and  it  suggested, 
therefore,  additional  means  for  tbe  secu- 
rity of  buildings.  JJis  first  experiment 
was  made  in  a  building  erected  on  pur- 
pose at  Chevening,  two  stories  in  height, 
about  26  feet  in  length  and  16  in  width  ; 
tins  building  was  secured  according  to 
bis  plan.  Adjoining  this  'building  lie 
erected  another,  which  was  not  secljred ; 
this  building  was  upwards  of  50  feet  in 
length  and  t>f  three '  stories  in  height,  in 
the  centre* ;  he  'filled  and  covered  ibis 
large  building  with  more  than  1,100 
large  ktfn  faggots,  and  several  loads  of 
dry  shavings.  His  mode  of  Securing  was 
bv  applying  a  composition  similar  to 
plaistering  upon  laths;  the  composition 
consisting  of  Time,  sand,  plaister  of  Paris, 
brjck  rubbish,  coal  ashes,  or  any  other 
materials  that  will  form  a  cement  when 
mixed  with  hair  or  chopped  hay.  This 
composition  was  employed  as  follows  :— 
Garret  story — ceiling-floor  secured,  rafters 
intersecured,  down  to  the  flooring  parti- 
tions intersecured;  doors,  intersecured 
home  to  the  party  external  walls;  nil  the 
Boors  in  the  several  stories  secured  in  tlie 
same  manner.  The  wooden  staircases 
were  secured  immediately  behind  all  the 
steps  and  risers,  and  under  the  flooring 
of  tlie  landings.  In  buildings  where 
trades  are  carried  on  of  a  doubly  or  tre- 
bly hazardous  nature,  (hey  should  be 
doubly  secured ;  and  it  was  the  opinion 
of  the  Committee  that  this  security  was 
proof  against  the  strongest  fire. 

These  explanations  were  given  by  Lord 
$  tan  hope  in  a  paper  read  before  the 
'Royal  Society  on  July  2,  1773,  and  pubr 
lished  in  their  Transactions,  vol./lxviiu 
part  2. 

'' ' ."  The  new  and  very  simple  method,** 
proceeds  his  Lordship,  "  which  I  have 
discovered  of  securing  every  "kind  {if 
buildings  (even  though  constructed  of 
timber)  against  all  danger  of  pre,  mav 
verv  properly  be  divided  into  thiee  parts 
2k2  * 
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namely,  under/tooting,  extra  lathing,  and 
intersecuring ;  which  particular  methods 
may  be  applied  in  part  or  in  whole  to 
different  buildings,  according  to  the  va- 
rious circumstances  attending  their  con- 
struction, and  according  to  the  degree  of 
accumulated  fire  to  which  each  of  these 
--buildings  may  be  exposed  from  the  dif- 
ferent uses  to  which  they  are  meant  to 
be  appropriated."     His  Lordship   then 
1?oes  on  to  state,  that  underflooring  may 
be  either  single  or  double.   Single  under- 
fiooring is  constructed  in  the  manner  fol- 
lowing:— A  common  strong  lath,  of  about 
-a  qnarter  of  an  inch  thick  (either  oak  or 
fir),  is  to  be  nailed  against  each  side  of 
every  joist  and  of  every  main    timber 
which  supports  the  floor  intended  to  be 
'secured ;  other  similar  laths  are  then  to 
be  nailed  throughout  the  whole  length  of 
the  joists  with  their  end9  abutting  each 
.  other,  these  are  called  fillets ;  the  top  of 
eacb  fillet  is  to  be  one  inch  and  a  half 
below  the  top  of  the  joists  or  timbers, 
against  which  they  are  nailed.    These 
fillets  will  then  form,  as  it  were,  a  sort  of 
small  ledge  on  each  side  of  all  the  joists, 
&c.    Previous  to  the  fillets  being  nailed 
on,  some  of  the  rough  plaister  (the  pro- 
portions of  which  will  be  hereafter  men- 
tioned) must  be  spread  with  a  trowel  all 
along  that  side  of  each   of  the   fillets 
-'  which  is  to  lay  next  the  joists,  in  order 
that  these  fillets  may  be  well  bedded 
therein  when  they  are  nailed  on,  so  that 
there  should  not  be  any  interval  between 
the  fillets  and  the  joists.    A  great  num- 
ber of  the  same  description  of  laths  must 
then  he  cut  nearly  to  the  length  of  the 
width  of  the  interval  between  the  joists; 
some  of  the  rough  plaister  is  then  to  be 
spread  with   a  trowel  successively  upon 
the  top  of  all  the  fillets,  and  along  the 
sides  of  that  part  of  the  joists  which  is  be- 
tween the  top  of  the  fillets  and  the  upper 
edge  of  the  joists.    These  short  pieces  of 
laths  are  then  to  be  placed  side  by  side 
in  the  contrary  direction  to  the  length  of 
the  joists,  so  as  to  touch  each  other,  or  at 
•least  as  much. as  the  natural  twisting  of 
the  lath  will  allow,  and  by  no  means  to 
*lap  over  each  other.     Their  ends  well 
bedded  in  the  rough  plaister  will  now 
-rest  on  the  fillets  before  mentioned,    No 
nails  ought  to  be  used  for  these  or  other 
short  pieces  that    may  be    mentioned. 
Supposing  this  to  be  accomplished,  they 
ought  then  to  be  covered  with  one  .thick 
eoat  of.  the  rough  .plaister,  equally  spread 


over  the  entire  surface,  an^^tsp  fc>  |p 
brought  with  a  trowel  to  be  ab^uljerej 
with  the  tops  of  the  joists,  but,  not  afc*? 
them;  this  plaisteriug  should  be  left  frr 
a  day  or  two,  and  then  trowelled  »U 
over,  but  the  tops  of  the  joists  shwujdrs* 
main  in  their  usual  state.  ►    £ 

1  have  now  given  a  general  d^sqriyu 
tion  of  Lord  Stanhope's  method  o(  "  sin- 
gle under-flooring,"  and  shall  proceed 
with  the  process  of  "  double  uuder*floo$- 
ing"  in  my  next.  „*."*;;* 

1  am,  Sir,  respectfully  youtsr  *^ 
C.  Davy,  Architect^ 

3,  Faraival's  Ion,  S«pt.  1835.  * . , *  v: 

THE   GREENWICH  ftattlfAr.-'  :   iil 

Sir, — I  cannot  refrain  from  requeji* 
ing  a  place  in  your  Journal  for  a  fewjaf}- 
servations  on  the  last  article  "on  Rail- 
ways, by  John  Herapath,  Esq,*'  \vhtcn 
appeared  in  the  Mech.  Mag.  ot  the  1 2th 
instant.  Most  of  the  former,  letters 
of  the  series  have  called  loudly  enough 
for  animadversion,  but  I  think  this  ex- 
ceeds them  all.  I  believe  it  will  not  re- 
quire much  room  nor  much  research 
to  show  the  fallacy  of  almost  every  posi- 
tion advanced  in  "the  course  of  there- 
in arks  it  contains  on  the  merits  o££oe 
Greenwich  Railway. 

Mr.  Herapath  decides  without  ltf& 
tation  on  the  superiority  of  a  range  of 
arches  to  an  embankment,  in  the  case 
of  the  railway  under  notice ;  but  he  ap- 
pears never  to  have  bestowed  a  momeura 
consideration  on  the  real,  question,  whe- 
ther it  would  not  have  been  a  better  plan 
to  conduct  the  railway  along  the  ..sur- 
face of  the  ground,  and  so  dispense  w4& 
either  embankment  or  viaduct V.  jp[e 
himself  tells  us  that  it  is  to  beelevatgi 
throughout  its  whole  length;  .<*  qnVa 
viaduct  22  feet  high."  Nothing ijyft- 
vour  of  locomotion,  therefore,  is  j&lu&l 
by  raising  the  line,  which  no  na^iienp- 
quired  an  embankment  of  i&  fee££u£, 
than  a  trench  22  feet  deep.  All  tbatje 
advances,  consequently,  as  to  the  rcj?toor- 
mous  expense''  of  such  a  work,  inigfit 
have  been  spared.  The  main  advjajitage 
of  the  plan  adopted  he  has  entirely  oyer- 
looked ;  L'e.  that  by  its  means  the  rail- 
way does  not  interfere  with  the  thorough- 
fares it  intersects.  '.'."  ^  v~' 
The  estimates  of  the  income  to  "fie  <fts 
rived  from  the  rental  of  the  arches  jure 
most  extravagant.   "  It  is  saidine^e  iali 


Digitized  by 


Googk 


fflB   GEflKNWJCH   BAILWAY. 


501 


tie  about  K)00  of  them,  which  some  calcu- 
late will  fetch  30/.  perannumeach:— *ltut 
Suppose  only  900  of  them  let  and  at  20/. 
each,  the  rental  will  be  18,000/.  per 
annum,  or 2000/.  annually  more  than  the 
interest  of  the  whole  capital  (400,000/.) 
at  4  per  cent." — Very  true;  but  where 
Will' they  find  tenants  at  any  thing:  like 
puch  a  ium,  as  a  ground-rent  ? — And  a 
fiSere  ground-rent  it  must  be,  for  Mr. 
H.  no  where  makes  any  provision  of  ca- 
pital for  the  erection  of  houses.*  Two 
of  the  arches,  we  are  told,  are  already 
occupied  as  five-roomed  private  houses. 
Now,  in  what  part  of  Bermondsey,  or 
Deptford,  are  we  to  look  for  five-roomed 
houses,  with  a  ground-rent  of  20/.  a-year,  , 
even  in  situations  where  a  chimney  may 
be 'kati,  and  which  are  not  subject  to  a 
continual  rumbling  overhead  ?  The  no. 
jioti  is  too  absurd  to  call  for  the  trouble 
of  serious  refutation. 

The  only  ground  on  which  these  esti- 
mates have  been  defended  is,  that  the 
footpath  which  is  to  accompany  the  rait- 
way  will  be  so  thronged  with  passengers, 
that  the  arches  will  form  first-rate  situa- 
tions for  shops ;  and  this,  indeed,  seems 
to;  be  the  only  ground  on  which  any 
rental  at  all  (worth  mentioning)  can  be  ex- 
pected for  any  of  the  arches  except  those 
close  to  the  London  Bridge-end.  Mr. 
Herapath,  however,  proposes  to  render 
the  situation  valueless,  by  carrying  the 
footpath  on  at  the  same  height  as  the 
railway  ;  and  thus  leaving  the  u  shops" 
to  which  he  alludes,  to  carry  on  what 
trade  tbey  may  at  a  level  of  22  feet  be- 
low all  traffic.  This  brings  me  to  ano- 
ther of  Mr.  H-'s  most  extravagant  calcu- 
lations. *'  What  would  have  been  the 
consequence,  says  he,  but  the  making  it  a 
favourite  and  fashionable  promenade. 
And  it  might  reasonably  be  expected 
that  for  every  person  who  goes  on  it  for 
business,  ten  would  for  pleasure,  or 
health.  Of  course  the  revenue  would 
increase  in  proportion  ;  at  least,  if  2  or 
^4  per  cent,  on  the  capital,  as  now  cal- 
cufatedj  be  a  fair  estimate,  five  times  as 
;wuch,  or  10  per  cent,  might  then  fairly 
"}>e  expected. '  That  is,  no  less  than 
forty  thousand  pounds  per  annum  is  to 
be  derived  from  so  insignificant  a  source 
a*  a  penny  toll.  A  walk  in  the  environs 
of  Rotherhithe,  close  to  the  side  of  a  rail- 

-",,  *  There  are  side  walls,  certainly,  and  perhaps  a 
rewf,  formed  by  the  arches. 


way,  crowded  with  smoking  locomotives, 
is  to  be  so  attractive  to  the  seekers  after 
pleasure  and  health,  that  they  are  to  rush 
along  it  at  the  rate  of  nearly  ten  millions 
of  persons  in  the  year  ! — Need  a  word 
more  be  said  on  this  score  ?  , 

We  come  now  to  still  more  amazing 
calculations;  those  of  the  tolls  which, 
will  be  payable  from  other  railways 
making  a  partial  use  of  the  Greenwich 
line ;  and  these  are  amazing  indeed. 
Let  Mr.  H.  speak  for  himself.  "  Now, 
the  Brighton  gross  annual  revenue  is  cal- 
culated, in  round  numbers,  at  500,000/. 
Let  us  suppose  a  half  of  it  comes  in  by 
way  of  Croydon,  and  the  other  goes  in 
at  the  west-end  of  the  town.  Then^yth 
of  250,000/.,  which  is  a  less  proportion 
than  ic  ought  to  be  for  2J  miles  on  the 
Green  wbh,  gives  10,000/.  or  2J  per  cent, 
on  the  Greenwich  Company's  capital, 
for  the  Brighton  Company's  toll." 

Thus,  then,  Mr  Herapath's  mode  of 
calculating  the  toll  to  be  paid  is  this;— 
the  Brighton  makes  use  of  the  Greenwich 
line  for  iTth  part  of  the  whole  distance, 
and  it  must  therefore  pay,  as  toll,  ^th 
part  of  its  gross  receipts  I  Such  an  ar- 
rangement would  no  doubt  be  beneficial 
enough  to  the  Greenwich  Company,  if 
their  Brighton  friends  would  but  agree 
to  it ;  but  as  the  directors  of  the  Brighton 
concern  will  not,  it  may  be  supposed,  be 
selected  from  the  cells  of  Bedlam,  it  is 
quite  useless  to  argue  upon  the  supposi- 
tion of  their  doing  so.  As  Mr.  Herapath 
is  so  very  ready  with  his  calculations, 
perhaps  he  will  oblige  us  by  computing 
the  per  centage  that  would  be  realized 
by  the  Brighton  Company,  if  they  went 
the  whole  distance  on  railways  for  which 
they  paid  a  toll  ?  In  other  words,  tup- 
posing  them  to  pay  the  whole  of  their 
gross  receipts  to  other  companies  for 
permission  to  use  their  lines,  from  what 
source  would  they  pay  the  expenses 
of  their  own  concern,  to  say  nothing 
of  the  profits  of  so  very  promising  an 
undertaking? 

Mr.  Herapath  is  determined  not  to  be 
misunderstood  on  this  point.  He  ob- 
serves, "  again,  the  Gravesend  compute 
their  gross  returns  at  120,000/.,  and  they 
run  4  miles  out  of  21  on  the  Greenwich 
line.  We  may  fairly,  therefore,  caU 
their  quota  |th,  or  20,000/.  per  annum, 
that  is  5  per  cent,  more."  There  is.ijo 
obscurity  here,except  the  calling  20,000/, 
±th  of  120,000/.,  which  (for  we  must  re- 
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collect  Mr.  H.  is  a  great  mathematician) 
(nay  be  takeii  for  ari  error  of  the  press 
for  Jth,thus  making  a  vefy  liberal  allow- 
ance for  the  odd  mile  over  and  above  the 
20  With  this  exception,  all  is  quite 
J)laih.  The  Gravesend  Company  wish 
to  run  £th  of  their  distance  on  the 
Greenwich  Railway, — tliey  will,  there- 
fore, honestly  pay  the  Greenwich  pro- 
(irietoft  |th  of  tneir  receipts;  not  of 
heir  ne*t  receipts,  be  It  remembered, 
but  £t(i  of  their  entire  annual  incoule  ! 

Aiid  it  is  iiJ)on  such  "  calculations'* 
as  this  that  we*  are  to  ground  our  faith, 
that  the  Greenwich  speculation  U  to  pro- 
duce "  35,  40,  or  50  per  cent/'  \6  the* 
Shareholders  !  ltls  to  such  clear-sighted 
individuals  a*  this  Sir.  Herapath  that  the 
public  are  to  look  up  for  "  a  iniieh  fuller; 
and  clearer  exposition"  of  its  merits  thad 
Kiere  every-dajr  observers  could  give  { 
fie  is,  indeed,  armed  at  all  points.  We 
have  seen  how  satisfactorily  he  proves 
how  enormous  will  be  the  (Jreenwich 
receipts ;— let  Us  now  see  how  he  disr 
poses  of  that  more  annoying  subject,  the 
expenses. 

It  is  generally  supposed,  that  the  keep- 
ing of  a  railway  in  repair  is  a  serious 
matter.  Mr.  Herapath,  lioweyer,  soon 
confutes  this  notion,  hot  indeed,  by  any 
abstruse  calculations,  but  simply  by  ob- 
serving,  that  it  is  "  on  such  a  line,.a  mere 
hagatelle/'-r-a  very  scientific  and  satis- 
factory mode  of  settling  the  question. 
Again,  the  cost  of  locomotive  power  is 
said  to  be  very  great. .  But  ."  W  says 
bur  oracle :  "  ft  Will  be  Observed,  that  J 
have  omitted  the  expend  of  locomotive 
bower ! !  |  The  fact  Is,  itis  hardly  worth 
noticing  in  so  rough  a  calculation  of 
per-centages."  RougH,  indeed,  must  be 
the  calculation  from  which  so  important 
£n  item  as  the  cost  of  locomotion  can  be 
omitted  without  derangement ;  although 
it  may  be  conceded,  that  the  omission  of 
half  the  elements  in  such  Calculations  as 
Mr.  Herapath's  is  of  no  consequence. 
in  practice,  however,  things  are  a  little 
different.  On  the  Liverpool  and  Man- 
Chester  Railway,  for  instance,  the  charge 
for  locomotive  power  amounts  to  nearly 
Jth  of  the  gross  receipts ;  and  the  direc- 
tor*, not  consider! njr.this  «.'  hardly  worth 
notice,"  are  straining  every  nerve  to  re- 
duce it,  and  continually  lamenting  their 
inability  to  dp  so  to  any  gn-at  extent. 
Their  "  maintenance  of  way*'  account, 
Also,  is  far  fr6m  being  such  a  ••  baga- 


telle*' as  Mr.  Herapath  anticipates  that 
of  the  GreenwilH  to  be.  t  It  ronni,  in- 
deed, one  of  the  heaviest  items  in  the 
long  tut  of  the  expenses  of  a  railway 
concern ;  and  that  these  expenses,  pot 
together,  are  something  more  than  a 
*  bagatelle/'  will  be. perceived  at  once 
from  the  statement  of  the  affairs  of  the 
Liverpool  and  Manchester  Company  for 
the  last  six  months  of  1834,  given  irt  the 
Mechanics'  Magazine,  vol.  Xxil.  page 
331,  from  which  it  appears  that  wliile 
the  receipts  were  104  &991,  the  expenses 
were  no  less  than  &!£&%  This  ma]r, 
perhaps,  serve  to  sh(>«r  IVtf.  HerapatK 
that  there  is  some*  difference  betwe&i 
gross  receipts  and  netfc,  besides  convinc- 
ing him  that  safne  expenses  are  not  quite 
beneath  his  notice. 

It  would  be  a  waste  of  time  and  pa- 
tience to  go  through  all  the  minor  cru- 
dities of  the  article.  Such,  for  instance, 
as  the  making  the  line  of  railway  traverse 
I' A  beautiful  country,"  while  in  another 
part  it  is  truly  described  as  "  an  un- 
varied monotonous  track  ;"  and  the  re- 
mark that  the  railway  was''hddottbt  art- 
fu  ly  projected  to  monopolize  all  rail- 
roads from  the  east  And  south-east  of 
London/9  when  of  Course  jhost  eaitetlk 
lines  will  enter  town  north  of  theTbatties. 
After  exposing  such  gigantic  fallacies  at 
those  relating  to  the  rental  of  the  arches, 
drid,  above  all,  to  the  tolls  derivable  from 
other  railway's;  to  take  these  minor  de- 
tails to  pieces  seems  like  *'  slaving  small 
deer,1'  and  not  worth  the  trouble.  It 
would  not  hai-e  been  wdrlh  the  trouble, 
indeed,  to  notice  the  paper  at  all,  were 
tt  not  ushered  into  the  world  in  a  scfen* 
titie  journal,  with  a  warm  pinejryrfc  from 
its  Editor.  The  series  in  which  it  ap- 
pears has  been  from  the  beginning  full 
pf  misapprehensions  and  misrepresent*, 
tions,  generally  on  no  better  authority 
than  that  of  some  Casual  acquaintance; 
whom  the  writer  ".understood"  to  know, 
or  to  have  «*  heard,"  something  Of  the 
matter.  Mr  Herapath,  upon  Bit  own 
showing,  has  less  knowledge  of  the  subs 
Ject  on  which  he  professes  to  entitrhteri 
the  public,  than  would  enable  bite  to 
take  his  place  ki  a  conversation  upon  it; 
and  yet  ne  professes,  and  without,  even 
then,  seeking  for  the  materials  within 
his  reach,  to  furnish  a  series  of  papers 
"  on  railways''  to  a  scientific  journal  1 
Yourr,  with  aH  due  respect,       H*. 

tHavibg  smeerely  at  heart  6n  this,  as  on 
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•aft  'tatgaote,  this  cause  of  troth,  we  readily 
give  insertion  to  the  preceding  communion 
tion,  though  its  castisratory  style  is  none  of 
the  most  pleasant,  and  the  Editor  comes  in 
for  some  hard  rubs  as  well  as  his  corre- 
spondent. We  have  the  less  hesitation  in 
doing  so,  that  the  writer,  though  he  sub- 
scribes an  initial  only,  is  known  to  us  for  a 
jgentleman  as  honest  of  purpose  as  heavy  of 
hand.  We  incline  to  think  that  Mr.  Hera- 
path  has  greatly  overrated  the  profits  of  the 
Greenwich  Railway  ;  but  we  must,  in  justifi- 
cation of  our  editorial  note  of  approbation, 
*oy,  that  it  had  reference  rather  to  Mr.  H.'s 
exposition  of  the  various  sources  from  which 
a.  revenue  is  to  be  derived,  than  to  the  exact 
sums  derivable  from  each.  We  still  think  as 
highly  of  this  undertaking  as  ever,  and  even 
allowing  as  much  as  H.  can  possibly  deduct 
for  over-calculation,  there  will  still  be  a  re- 
sidue sufficient  to  allow  of  as  handsome  a 
-profit  as  any  person  having  capital  to  invest 
'can  reasonably  desire.— Ed.  M.  M.] 


THE   NEW  RIVER   COMPANY. 

.  Sir,  —  In  my  publication,  entitled 
"  Bydraulia,"  I  have  shown  that  the  in- 
habitants of  the  metropolis  often  en- 
countered difficulties  and  distress,  from 
the  defective  supply  of  water,  prior  to 
the  construction  of  the  New  River ;  and 
the  experience  of  more  than  two  centu- 
ries has  demonstrated  its  great  import- 
ance and  extensive  utility.  However, 
from  the  complaints  of  the  citizens 
residing  in  the  ward  of  Aldersgate,  it 
appears  that  an  attempt  has  recently 
been  made  to  diminish  its  benefits  ;  and 
the  plea  urged  for  such  a  measure  is, 
that  the  quantity  derived  from  its  present 
sources  being  too  scanty  for  the  m- 
creased  demand,  occasioned  by  the  in- 
crease of  population  in  the  Company's 
district,  this  renders  it  necessary  to  les- 
sen the  supply  in  various  cases  1 

Although  it  has  been  alleged  that  the 
project  originates  in  necessity,  yet,  if 
statements  made  to  a  Committee  of  the 
House  of  Commons,  in  1834,  be  de- 
serving of  belief,  the  New  River  actually 
furnishes  such  superabundance  of  wa- 
ter, as  to  be  adequate  to  the  supply  of 
nearly /cmr.  times  the  number  of  houses 
in  the  Company's  district  1  According 
to  that  evidence,  its  capacity  for  sup- 
plying is   "taken    at  haff  its  depth; 

•  Minutes  of  Evidence,  1834.  p.  135. 


viz.,  two  feet :"  and  at  its  average  wbttfe 
of  "  twenty -one  feett  making  a  section 
of  forty-two  feet,  but  it  is  larger  it 
places."4  Hence,  if  its  rate  of  flowing 
-be  two  miles  an  hour,  and  estimating 
its  length  at  thirty- eight  miles  only* 
(but,  by  measurement,  it  was  formerly 
found  to  be  thirty-eight  three  quarter 
miles  and  eighty-eight  yards,)  its  pro- 
duce, every  twenty-four  hours,  amounts 
to  65,197,440  imperial  gallons.  If  its 
velocity  be  one  mile  and  a  half  au  hour, 
the  quantity  must  be  48,898,080  impe. 
rial  gallons  ;  but,  taking  it  at  one  mile 
an  hour,  the  result  will  be  32,598,720 
imperial  gallons.  The  last  amount 
being  merely  half  of  what  the  quantify 
ought  to  be,  according  to  the  width, 
depth,  and  rate  of  flow,  named  by  the 
engineer,  evinces  the  exuberance  of  the 
supply  from  this  source.  For  the  same 
individual  also  stated  the  average  quan- 
tity daily  supplied  to  each  house  was 
241  gallons,  which  multiplied  by  their 
number,  will  require  only  16,904,946 
imperial  gallons ;  a  little  less  than  a 
moiety  of  the  smallest  estimate,  and 
about  one-fourth  of  the  quantity  ip 
yields,  if  his  dimensions  are  to  be  relied 
upon  I 

Do  not  the  above  facts  and  calcula? 
tions  clearly  prove,  that  the  scheme  of 
lessening  the  supply  is  not  required  by 
necessity,  but  proceeds  from  some  other 
cause,  which  may  have  no  better  au- 
thority. Indeed,  incredible  as  the  state- 
ment may  appear,  the  identical  person- 
age who  gave  the  above  particulars, 
concerning  the  width,  depth,  and  velo- 
city of  the  New  River,  to  a  Committee 
of  the  House  of  Commons,  on  the  same 
occasion,  asserted,  that  the  deficiency  of 
its  supply  rendered  it  an  important  ob- 
ject with  the  Company,  to  have  the 
power  of  taking  "  one-third  more  water 
from  the  river  Lea  !"*  Besides-,  at  his 
suggestion,  the  Directors  actually  ex- 
pended between  20,000?.  and  30,000/. 
in  the  purchase  of  a  mill  at  Tottenham, 
with  fifty  acres  of  land  for  reservoir!, 


session,  for  an  Act  to  enable  theKh  t6 
effect  this  useless  purpose,  at  the  cost  of 


«  Minute*  of  £vtyene»,  1*94,  p.  1*5. 
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,100,000/.  though  from  the  number  and 
«*tent  of  the  works  contemplated,  the 
expense  would  probably  amount  to 
Bearer  twice  that  sum !  This,  too,  was 
alleged  to  have  its  origin  in  necessity — 
a  scanty  supply  of  water ! 

Do  not  the  above  facts  inevitably  lead 
to  a  conclusion  rather  unfavourable  to 
'the  wisdom,  discretion,  and  other  qua  • 
fifications,  concerned  in  the  superin- 
tendence and  management  of  the  New 
stiver  establishment  ?  Do  not  they  also 
demonstrate,  not  only  the  importance, 
but  likewise  the  imperious  necessity,  of 
-the  proprietors  (particularly  of  King's 
*  Shares,  who  are  totally  excluded  from 
the  Direction,  though  possessing  half 
the  property)  instituting  inquiries  into 
the  motives  for  such  costly  proceedings, 
as  well  as  the  enormous  annual  expendi- 
ture, which  has  amounted  to  more  than 
that  of  the  East  London,  West  Middle- 
.  sex,  Grand  Junction,  and  Chelsea  Com- 
panies collectively,  though  the  three 
latter  employ  steam-engines  to  obtain 
all  their  water,  and  all  of  them  the  same 
"kind  of  machinery  to  convey  a  large 
portion  of  their  supply? 

The  table  appended  to  my  "  Hy- 
draulia,"  exhibits  the  amount  of  the 
dividends  paid  on  each  share  of  the 
.several  companies;  and  it  shows,  that, 
3n  general,  water- works  have  not  proved 
lucrative,  great  and  obvious  as  is  their 
'Utility  to  the  community.  Hence,  the 
results  of  such  enterprises  afford  no 
temptation  to  avaricious  speculators  for 
engaging  in  them.  All  those  of  the 
metropolis  have  had  a  long  and  arduous 
struggle  to  attain  their  present  pecu- 
niary condition,  and,  it  competitors 
should  arise,  their  success  can  result 
only  from  such  a  considerable  increase 
of  the  present  rate  of  charge,  as  will 
enable  them  to  pay  a  moderate  interest 
upon  the  very  large  capital  required  for 
.such  an  establishment. 
;  The  sage  and  shrewd  Dr.  Franklin, 
among  the  diversity  of  his  ingenious 
suggestions,  proposed  one  for  converting 
a,  great  nation  into  a  little  one.  This 
joint  seems  to  have  been  adopted  by  the 
,jP,  R.  S.f  who  so  wisely y  skilfully,  and 
courteously,  has  occasioned  the  dissatis- 
faction among  the  citizens ;  and  roused 
them  to  resist  an  attempt,  which,  unless 
more  than  usual  knowledge  and  pru- 
dence ehaU  mix  in  Jfts  concents,  nary 
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tend  to  convert  the  NewRiw**tiiMiak- 
ment  from  a  great  into  a  little  one. 
1  am,  yours,  Sec. 
William  Matth*ws» 

mr.   mallet's   experiments  on    Tflfe 

MANUFACTURE  OF  WHITE  Oft  BLEACH- 
ED PULP  FOR  THE  PURPOSE  OF  ' -MAK- 
ING'PAPER  FROM  CERTAIN  VARICES 
OF   PEAT. 

.  [We  are  indebted  to  the  Literary  4*«- 
zette  for  the  following  detailed  account 
of  Mr.  Mallei's  process  for  manufacturing 
paper  from  turf,  noticed  in  our  Report  of 
the  Proceedings  of  the  British  Associa- 
tion. "  It  was  a  good-humoured  jest 
with  the  Irish  populace,"  says  our  good- 
humoured  contemporary,  "  that  the  As- 
sociation was  planning  to  distil  the  bega 
into  whiskey.  But  instead  of  the  jpup 
of  Circe,  Mr.  Mallet's  manipulation,  of 
them  would  present  provision,  pleufj» 
and  civilization,  where  now  only  Jeaerta 
and  wretchedness  exist." — Ed.  M.  M.] 

A  cheap  and  yet  good  substitute  for 
hemp  rags,  for  the  purpose  of  affording 
a  pulp  tit  for  paper-making,  has  iong 
been  a  desideratum  with  the  manufac- 
turer. Many  attempts  have  been  made 
to  procure  one,  but  the  difficulties  of 
finding  one  such  as  would  suit  the  re- 
quired conditions,  and  the  duty  and  cost 
of  hemp-rags  have  induced  adulteration 
to  a  vast  extent  in  the  paper-raanufac- 
ture.  *  Much  of  the  letter-paper  now  in 
use  oives  its  apparent  thickness  and  stiff, 
close  texture,  to  an  intimate  admixture, 
of  the  pulp  or  vegetable  fibres  with  a 
cream  of  plaster  of  Pans  or  whiting. 
Brown  paper  is  adulterated  with  ground 
clay,  and,  for  similar  purposes,  curriers* 
shavings,  chopped  wool  and  hair,  cotton- 
flyings,  thistledown,  and  other  similar 
materials,  have  been  occasionally  xried : 
but  from  none  of  them  has  gootl  paper 
ever  been  made  J  and  amongst  the  many 
experiments  that  have  been  attempted 
with  them,  being  the  only  one  thatiias 
been  brought  into  successful  use,  is  that 
of  the  manufacture  of  paper  from  straw, 
which  answers  tolerably  for  some  par- 
poses,  though  not  for  writing  on,  and  is 
now  made  in  some  few  places  very  ex* 
tensively. 

Under  these  circumstances,  it  ap- 
peared probable  that  nature  might  af- 
ford some  vegetable  fibres,  of  a  texture 
sufficiently  fine  for  making  paper*  aid 
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<VKfcV4latf  nevet  TTnderg'one'  any  manu- 
facturing process  ;  and,  on  looking 
around,  the  conferva  of  fresh-waters,  and 
also  certain  Varieties  of  turfs  or  peats, 
suggested  themselves.  The  former  was 
soon  found  top  fragile,  and  its  structure 
unfit  to  resist  the  action  of  the  bleaching 
r^-agents, 

,'..  It  is  generally  known  that  a  peat-bog, 
and  especially  those  of  Ireland,  consists 
of  various  strata,  varying  in  density  and 
ether  properties  in  proportion  to  their 
'depth.  "Hie  top  surface  of  the  bo£  is 
rttsually  goffered  with  living  plants,  chiefly 
mdsaes,  heaths,  and  certain  aquatic  or 
paludose  plants  ;  immediately  beneatli 
this  lies  a  Stratum  varying  from  only  two 
or  tliree  inches  to  Tour  or  Ave  feet,  ac- 
frordingto  the  state  of  drainage  of  the  bog , 
«*ef  a  spongy,  reddish-brown,  fibrous  sub- 
'4tan<*e,  consisting  of  the  remains  of  ve- 
getables,'similar  usually  to  those  living 
oh  its  surface,  in  ihe  first  stage  of  de- 
c\ira)fo$itlOn. 

The  chemical  state  of  this  stratum  is 
.nearly  that  of  some  of  the  papyri  found 
-jttt'mofet  places  in  Herculaneum ;  that  is 
jfeo  $ay,  having  long  been  exposed  to  the 
action  of  water,  at  nearly  -a  mean  tem- 
perature, the  vegetable  juices  have  nearly 
tall  been  converted  into  ulmin~geine,  or 
impure  extractive  matter,  and  the  fibres 
remain  nearly  untouched,  together,  pro- 
bably, with  some  of  the  essential  oils  of 
Ihe  original  plants.     It  therefore  seemed 
that,  if  these  fibres,  which   were  ap- 
parently sufficiently  fine  for  the  purpose, 
Aeouhl  be  separated  from  their  colouring 
^matters,  the  object  would  be  nearly,  if 
jrot  entirely  attained  ;  to  this,  therefore, 
attention  was  directed,  and  was  attended 
with  success.    It  is  unnecessary  here  to 
enter  into  any  detail  of  experiments,  or 
iftto  any  elaborate  disquisition  as  to  the 
principles,  concerned,  in  making  a  white 
pulp  (mm,  this  material,  either  as  regards 
the  manufacturer  or  the  pure  chemist ; 
1  presuming  these  to  be  already  under- 
*  stood,  the  process  may  be  briefly  stated 

.*jM  f»ill0W8  :— * 

r  ..The  proper  description  of  turf  being 
selected,  is  soaked  in  cold  water  until  all 
its  parts  are  softened,  and,  to  a  certain 
extent,  disintegrated :  it  is  then  bruised 
in  a  suitable  engine,  in  cold  water,  which 
is  continually  agitated  and  renewed,  so 

.  that  all  pulverulent  matter  (or  new  dust 
while  the  turf  fodry)  may  be  washed  off, 

r^ke  so^far  deaned  fibres  ^rfe^hes  par- 


tially dried  by  strong  pressure*  in  hair 
bags,  under  the  hydraulic  press*  or  fey 
other  suitable  means,  and  then  by  suit- 
able sieves  and  winnowing  ;  all  roots, 
sticks,  or  other  gross  matter  incapable 
of  being  bleached,  are  removed.  The 
fine,  uniform,  brown  fibres,  or  rather 
minute  stems,  leaves,  &c.  &c.  are  tljea 
placed  in  proper  vats,  and  digested  in 
the  cold;  that  is,  at  ordinary  tempera-* 
tures,  with  a  very  dilute  solution  of 
caustic,  potass,  or  soda ;  preferring  that 
made  from  what  is  called  in  commerce, 
"black  potash." 

,  After  some  time,  nearly  the  whole  of 
the  geine  and  other  extractive  matter  is 
removed,  in  combination  with  the  alkali. 
The  fibres  are  again  pressed  dry,  or 
nearly  so,  from  the  digesting  liquor, 
and  are  now  found  to  be  of  a  dark  tawn 
colour,  in  place  of  their  former  deep  xtd 
brown.  They  are  next  t ran sferred  into 
an  exceedingly  dilute  sulphuric  acid, 
containing  not  more  than  fifty  grams  of 
acid  of  commerce  to  the  quart  of  water. 
They  remain  in  this  at  the  common 
temperature  for  some  time,  generally 
about  four  hours,  but  varying  with  the 
kind  of  turf;  this  separates  the  iron  and 
earthy  matters  from  the  fibre,  and  car- 
ries off  the  adhering  portionsof  potass 
and  of  ammonia,  if  any  exist  in  the 
turf,  which  is  occasionally  the  case. 
The  fibres  are  now  washed  with  pure 
cold  water,  until  they  cease  to  give  any 
acid  re-action,  and  are  finally  pressed 
nearly  dry,  and  immersed  in  a  dilute  so- 
lution of  chloride  of  lime;  in  this  they 
remain  at  common  temperature  until 
sufficiently  white  for  the  purpose  of  the 
paper-maker,  and,  on  being  removed, 
will  generally  be  found  .fine  enough,  as 
to  fibre,  fur  immediate  manufacture; 
but,  if  not,  are  to  be  reduced  by  the 
ordinary  rag-engine,  or  other  suitable 
machinery. 

By  this  process,  it  is  calculated  tfrat 
about  eighteen  pounds*  weight  of  pure 
while,  fine  pufp,  may  be  procured  from 
100  weight  of  the  raw  er  native  turf*  «! 

Returning  now  to  the  solution  of  the 
potass,  which  has  carried  off  the  geine, 
&c,  and  which  h  chiefly,  in  fact,  a 
geinate  of  potass;  it  is  treated  with 
dilute  sulphuric  acid,  slightly  in  excess, 
and  filtered  through  a  calico  or  linen 
cloth.  The  potass  fo  taken  up  by  the 
acid,  and  the  geine  and  extractiver  mat- 
ter precipitate,  and  arc  collected  on  the 
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filter,  from  which  being  removed,  they 
are  dried  by  a  steam  or  water-bath,  and 
become  a  valuable  pigment. 

Vandyke  brown  has  long  been  known 
to  painters  in  both  oil  and  water-co- 
lours. Ttits  is  it,  in  fact,  in  its  purest 
form ;  it  is  an  extremely  rich,  glowing 
Colour,  and  valuable  for  its  permanence, 
ds  scarcely  any  agent  ordinarily  met  with 
Is  capable  of  affecting  ft. 

When  once  perfectly  dried, it  becomes 
insoluble  in  water,  and,  therefore,  is  not 
m  the  least  deliquescent,  but  it  is  still 
soluble  in  alkalies ;  thus  possessing  two, 
properties  eminently  fitting  it  for  the 
uses  of  the  paper-stainer  and  scene- 
painter,  &c.  &c.  It  is  perfectly  misci- 
ble  with  gum,  mucilages,  and  with 
oils. 

The  liquid  from  which  this  colour  or 
bistre  has  been  separated,  now  contains 
various  sulphates  in  solution,  chiefly  of 
iron,  lime,  and  alumina ;  but  the  major 
part,  sulphate  of  potass,  or  soda,  which- 
ever  has  been  employed :  if  the  former, 
Glauber's  salt  may  be  made  from  it, 
and,  if  the  latter,  alum,  as  matters  of 
commerce.  The  quantity  of  alkali  used 
fa  small  in  proportion  to  the  amount  of 
fluid;  but  if  the  operations  were  very 
extensive,  this  economical  use  of  them 
Should  be  attended  to. 

After  the  fibre  has  been  some  time 
digested  in  the  solution  of  chloride  of 
fime,  in  most  cases  a  resinous-looking 
matter  floats  upon  the  surface  of  the 
fluid  in  very  minute  quantity.  This, 
when  a  large  quantity  is  operated  on, 
may,  by  careful  management,  be  col- 
lected, and  is  found  to  be  a  species  of 
artificial  camphor,  mixed  with  some 
gum  resin,  and  pVobably  ah  essential 
oil.  This  substance,  or  mixture  of  sub- 
stances, possesses  some  singular  charac- 
ters :  it  would  seem  probable,  that  the 
artificial  camphor  is  produced  by  the 
action  of  jome  fine  chlorine  upon  tur- 
pentine, existing  in  minute  quantity  in 
the  turf ;  and  it  is  a  curious  subject  for 
reflection,  that  chemistry  should  thus, 
as  it  were,  recal,  into  existence  and  de- 
compose the  turpentine  existing  in,  and 
produced  by,  trees  or  plants,  which  have 
for  hundreds  of  years  ceased  to  have 
life,  or  to  exist  as  vegetables.  As  the 
properties,  so  far  as  they  have  been  as- 
certained, of  this  singular  substance, 
ire  purely  chemical,  it  fe  unnecessary 
here  to  detail  them.    It  is  not  to  be 


procured  from  every  specimen  o£  red  #€ 
surface  turf. 

Some  specimens  of  turf  have  been 
met  with,  unfit,  however,  for  paper- 
making,  from  which  it  would  appear  to 
be  profitable  to  manufacture  bistre  and 
ammonia,  from  the  very  appreciable 
quantity  of  the  latter  they  contain. 

This  fibrous  red  surface  turf^  when 
dry,  is  extremely  tough,  and  is  proT 
posed  being  also  applied  as  a  substitute 
for  mill-boards,  or  board-paner,  for  the 
use  of  engineers,  &c.  It  is  capable* 
when  dry,  of  immense  compression  by 
the  hydraulic  press ;  and  as  the  fibres 
naturally  lie  nearly  all  in  one  plane, 
they  thus  arrange  themselves,  so  as  to 
give  great  toughness  and  flexibility  to  a 
plate  of  it  when  compressed.  Accordr 
Ingly,  suitable  masses  of  this  turf  are 
placed  in  a  strong  cast-iron,  or  other 
vessel,  and  the  air  exhausted ;  the  vessel 
is  then  filled  with  a  mixture  of  dilute 
solution  of  glue  and  molasses,  at  a  boil- 
ing heat,  which  fills  all  the  pores  of  the; 
turf.  The  masses  are  then  removed, 
while  hot,  and  exposed  to  powerful 
pressure  in  a  hot-press,  in  a  similar  way 
to  hot-pressing  paper,  which  reduces 
them  to  the  required  thickness,  that  of 
the  original  mass  having  been  previously 
properly  regulated.  The  plates  so 
formed,  are  found,  when  cold,  to  be  bard, 
tough,  and  flexible,  and  will  answer 
almost  every  purpose  of  mill-board. 
They  are  not  injured  by  high-pressure 
steam.  Many  other  substances  may 
be  used,  according  to  circumstances, 
for  filling  the  pores,  previous  to  pres- 
sure, as  fat,  oils,  boiling  coal-tar,  wax, 
&c.  &c. 

It  is  worthy  of  remark,  that  the  sub- 
stance proposed  being  used  for  all  the 
above  processes,  is  the  worst  turf  for 
burning ;  so  that  the  material  which  is 
worst,  and  nearly  valueless  as  fuel,  is 
the  best  and  most  valuable,  by  a  fortu- 
nate coincidence,  for  manufactures.  If, 
therefore,  as  there  is  reason  to  believe, 
the  lower  strata  of  turf  can,  by  certain 
modes  of  charring,  be  made  a  valuable 
fuel,  and  the  upper  and  more  recent 
strata  are  used  for  the  purposes  of  the 
various  manufactures  above  adverted  to, 
there  is  a  strong  ground  of  hope  that, 
at  a  future  period,  the  bogs  of  Ireland, 
instead  of  being  contemplated,  as  hi- 
therto, as  a  blot  and  stain  upon  Iter  fair 
and  fertile  champaign,  may  be  looTted 
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po«  at [one  of  the  centres  of  her  in^ 
ustry,  and  tne  richest  sources  of  her 
tealth. 

ttfeCENT   AMfiRIcAtf    PATENTS. 
'Selected  from  the  Franklin  Journal  for  Aognst.) 
(jUm  Elastic  Sheathing  for  Vessels 
.n»\  Buildings,    George   D.  Cooper,    New 
for  A. —The  caoutchouc  or  gum  elastic  is  to 
>e  used  "  10  prevent  vessels  and   buildings 
rom  leaking,  and  to  preserve  the  crews  of 
ressels  from  the  effects  of  dampness  caused 
yy  the  salting  of  vessels.?*    We  are  told  to 
Sake  the  Material,  and  to  "  divide  it  and  run 
i€  lotto  sheet*  on*  quarter  of  ah  inch  thick, 
tad  of  such  length  and  width  as  the  owner  or 
tailder  may  elect,  or  else  to   import  the 
meets  ready  cast  from  Para,  the  place  where 
the  gum  elastic  is  produced/'     These  direc- 
tions are  more  easily  given  than  followed, 
and  it  would  have  been  very  satisfactory  to 
have  been  told  how  to  "  run  it  into  sheets  '' 
of  the  desired  length,  breadth,  and  thick* 
nesr,  without  impairing  its  quality.     To  get 
such  sheets  made  by  the  persona,  and  in  the 
places,  where  the  gum  elastic  is  produced, 
would  be  no  easy  task;  we,  however,  will 
suppose  this  to  be  done,  or  the  India  rubber 
cloth  which  is  prepared  in  this  country,  by- 
covering  canvass  on  one  or  both  sides  with 
that  material,  to  be  substituted,  therefore, 
agreeably  to  the  directions  of  the  patentee ; 
this  material  is  to  be  applied  "between  the 
inner  part  of  the  ribs,  and  the  inner  planking; 
between  the  outer  part  of  the  ribs,  and  tbe  out- 
ward planking;  between  the  outward  planking 
and  the  copper ;  and  between  tbe  deck- beams 
and  the  deck-planking/'  Particunxdirections 
are  given  for  laying  it  on,  which  we  need  not 
repeat.    In  covering  houses,  the  sheets  are 
irst  to  be  laid  upon  rough  plank,  uniting 
{heir  edges   by  dissolved  gum  elastic,  and 
then  shingling,  or  slating,  over  the  whole, 
•'  so  that  the  roof,  &c.  is  not  only  water-tigh^ 
but  air-  tight/'     There  is  no  claim  made,  but 
the  tjijng  intended  to  be  secured  by  Letters 
Patent,  is  the  interposing  the  gum  elastic 
between  the  sheathing  and  other  parts  of 
vessels,  and  between  the  boards  and  outward 
covering  of  roofs.     It  may,  no  doubt,  be 
very  advantageously  applied  to  some  of  the 
purposes  designated,  but  in  others  the  test  of 
experience  can  alone  determine  its  utility* 
pnder  shingles,  for  example,  the  retaining 
qi  the  water  may  tend  to  rot  them  very 
rapidly;  ana*   it  is  not  impossible  that  the 
agents  to  which  it  will  be  subjected  when 
used  under  water,  may  operate  upon  it  dis- 
advantageously ;  it,  however,  is  well  worth 
{he  trial. 

SBiffroriexiThre  Ink  Distributer,  John 
M<u**,  S&eHectddiu  —  Various  machines 
have  been  patented  for  the  purp^M  of  latin? 


the  form  in  the  common  hand-press,  without 
the  aid  of  a  secdhd  person  \  but,  after  a  fafr 
trial,  they  have  generally  been  abandoned, 
as  they  are  liable  toget  out  of  order,  and  do 
not  execute  the  work  as  uniformly  as  by  a 
roller-bay.  The  machine  before  us  is  spoken 
of  as  though  it  had  no  predecessors,  and  the 
end  to  be  attained,  as  though  it  had  pre* 
viously  been  unatteinpted,  which,  as  we  have 
already  intimated,  is  incorrect.  Consider- 
able ingenuity  is  manifested  in  the  plan  be* 
fore  us,  and  the  machine  is  sufficiently  hovel 
in  its  construction  to  maintain  its  ahum  to  a 
patent)  but  we  do  not  sec  in  it  any  thing  cal*> 
ciliated  to  obviate  the  objections  which  ex- 
perience has  shown  to  exist  against  thorn 
which  have  been  tried.  To  describe  it  with- 
out the  drawing  would  be  difficult,  and 
would  interest  but  few  of  our  readers. 

Rotary  Steam-Engine  and  Improve© 
Steam  Boiler,  £.  Baldwin,  Washington.— 
The  valves^  four  in  number,  are  to  slide  into 
the  body  of  a  solid  revolving  cylinder,  much 
in  the  manner  of  those  in  Bramah  and 
Dickinson's,  patented  in  England  in  the  year 
1790;  the  valves  in  the  present  instance, 
however,  are  each  distinct  in  its  operation, 
not  being  united  with  that  which  is  opposite 
to  it.  These  valves  are  to  slide  in  and  out  by 
their  own  gravity,  or  rather,  as  we  .should 
suppose,  they  are  to  slide  out  by  the  centri- 
fugal force  under  which  they  will  operate,  in 
their  rapid  motion^  and  to  slide  in  hy  the 
action  of  a  curved  part,  called  by  tbe  pa- 
tentee a  bulk- head.  Stuffing  is  spoken  of  as 
intended  to  be  applied  to  the  valves,  but  it  is 
mentioned  rather  as  a  tbiug  of  experiment 
than  of  certainty. 

We  are  left  altogether  to  conjecture  re- 
specting what  it  was  intended  to  patent,  no 
part  of  the  apparatus  described  being  claimed, 
nor  any  distinction  made  between  what  is 
Old  and  what  is  supposed  to  he  new. 

The  boiler  described  is,  in  its  general  con? 
struction,  like  that  of  Stephenson,  as  used 
in  locomotive -engines,  but  with  certain  spe- 
cified variations,  the  fire-place  is  to  be  in 
the  form  of  a  semi-cylinder,  and  entirely 
within  the  horizontal  cylinder  constituting 
the  boiler,  its  flat  side  being  uppermost,  and 
below  the  water  line.  Vertical  tubes  are  to 
pass  through  the  top  and  bottom  of  this  fire- 
place, to  admit  water  through  them  j  arid  ho- 
rizontal tubes,  from  four  to  six  inches  in  dia- 
meter, are  to  be  placed  as  in  Stephenson'  shoile/. 
The  top  of  the  cylinder  is  to  have  flues  of  sheet- 
iron  extending  along  it,  conducting  the  heated 
air  passing  through  the  tubes  back  again  to 
tbe  front,  and  then  again  to  the  back  of  the 
boiler,  before  it  escapes  at  the  cbimneyj 
these,  of  course,  heat  'the  steam  only.  Many 
Advantages  are  enumerated,  "which  are  ex- 
pected  to  result  from  a  boiler  so  constructed, 
that  we  are  very  apprehensive  Will  never  be 
realised :  we  thfrik  it  Ifahfe  to  raany  otjee- 


Digitized  by 


Googk 


SOB 


RkcRK?  xuii*ick*r  wtmm. 


?>:  -V  -Xcisv" 


tlohs,  and  among  them  would  same  the  ver- 
tical tabes  i a  the  fire-place,  and  the  large  size 
of  the  horizontal  tubes. 

Percussion  Cannon  Lock.,  Robert  Beetle, 
Washington.— The  claim  made  will  serve  to 
show  the  intention  of  the  patentee,  which  is 
absolutely  to  close  the  touch-hole,  by  hold* 
jag  the  hammer'  down  after  the  stroke. 
«  What  I  principally  claim,  is  this  said  cleat, 
or  catch,  which,  by  the  aid  of  the  spring 
attached  to  it,  closes  over  the  top  of  the 
hammer  simultaneously  with  the  explosion, 
and  completely  prevents  the  reaction  of  the 
hammer.  The  reaction  of  the  hammer 
ia  all  the  locks  heretofore  made,  has  form- 
ed the  objection  to  the  percussion  cannon 
lock," 

Currying  Knifb  Trimmer,  Luther 
Toumsend,  Farmington.-^This  currying  knife 
Is  to  have  one  flat  side,  and  to  be  Deviled  on 
the  other,  like  the  edge  of  a  chisel,  instead 
oT  being,  as  usual,  beviled  on  each  side.  The 
edge  is  to  be  turned  towards  the  flat  side, 
which  is  to  be  made  perfectly  smooth,  and  is 
always  to  remain  so.  **  The  advantage  of 
this  alteration  in  the  shape  of  the  knife  con- 
sists in  this,  that  it  requires  the  turned  edge 
to  be  but  half  as  long  as  in  the  common 
knife  with  two  bevils.  On  this  plan,  an 
edge  half  as  long  will  take  a  rank  hold  of 
the  leather,  will  last  much  longer,  and  will 
cut  abundantly  easier,  than  on  the  plan  in 
common  use.'*  The  trimmer  is  an  instru- 
ment used  to  sharpen  and  smooth  the  edge  of 
the  knife  which  is  turned  on  one  side.  It 
consists  of  two  plates  of  cast-steel,  fixed  into 
a  small  wooden  stock,  by  means  of  a  wedge 
inserted  between  them,  and  so  formed  and 
placed,  that,  by  drawing  them  over  the  edge 
of  the  knife,  they  turn  a  smooth  edge  thereon* 
A  description  of  its  precise  form  and  use, 
would  require  more  space  than  we  can  allot 
to  it.  We  have  no  doubt  that  this  instru- 
ment is  a  good  contrivance  for  the  intended 
purpose,  but  are  unable  to  follow  the  patentee 
in  his  views,  as  regards  his  improvement  in 
the  form  of  the  knife.  We  cannot  see  any 
difference  in  its  action,  whether  beviled  on 
one  or  on  both  sides.  The  bevil  becomes  a 
flat  side  by  extending  it  to  the  back  of  the 
knife,  and  the  angle  of  the  edge  may  be  the 
same,  whether  both  side?,  or  only  .one,  is 
beviled,  and  the  effect  produced  by  it  must 
be  the  same  in  either  case,  although  the,  po- 
sition in  which  it  is  held  must  be  varied. 

Sausage  Meat  -  Cgtting  Mackins, 
James  Burns,  and  John  Walter,  Pennsylvania* 
-—This  bears  the  appearance  of  being  a  good 
instrument  for  the  purpose  intended,  and  it 
is  certainly  a  very  compact  one.  A  hollow 
cylinder,  closed  at  each  end,  has  within  it  a 
revolving  cylinder,  or  rather  frustrum  of  a 
pone,  extending  from  end  to  end*    The  meat 


is  put  into  &  hopper  near  ©fte  e*r<*f^b¥ 
instrument,  and  is  discharged  thteto^'tirf 
opening  on  the  under  side,  near  the  opposite 
end.  There  is  a  system  of  fixed  krtfves 
within  the  hollow  cylinder,  and  vpefc'tl&fc&r 
volving  cose  are  spirally  placed  stafdi!;  3g 
wings,  by  which  the  meat  is,  in  its  passive? 
completely  minced.  The  parts,  as  we  have 
already  intimated,  are  arranged  with  much 
skill.  The  claims  are  limited  <*  theft  pecu- 
liarities in  the  construction,  which,  »0  fafjfts 
we  know,  are  new. 

Circular  Saw,  Harvey  Haknee,  $e» 
Marlbowtgh.^-Tht  sawing  is  to  beefiec^ 
by  means  of  a  hoop  saw,  sustained  upon, 
friction  rollers,  but  the  present  .patentee; 
thinks  that  he  has  improved  the  appear 
tus,  by  causing  the  gudgeons  of  the  Crjjc, 
tion  rollers  which  sustain  the  saw^tp 
run  upon  other  friction  rollers.  He  claijaj 
"  the  application  of  the  second  set  o/igcg 
tion  rollers,  or  wheels,  for  the  journals,  or 
axles  of  the  first-named  set  of  friction  rollers, 
or  wheels,  to  run  or  revolve  upon  their  «ir? 
face,  to  prevent  friction,  and  thereby  to  a^» 
celerate  the  speed  or  motion  of  the  *&*>£!» 
as  to  enable  more  work  or  business  to, be  pejy 
formed  in  the  same  time,  than  by  any  other 
machine.1'  We  are  of  opinion,,  howeyer^ 
that  the  additional  friction  rollers  will  In- 
volve more  loss  by  their  complexity,  and  the 
expense  of  their  construction,  than  they,  will 
repay  by  diminishing  friction.  It  will  be 
found,  in  practice,  that  many  of  these  wheels 
will  stand  still,  and  allow  the  gudgeons,  to 
revolve. upon  their  surfaces,  more  especially 
when  saw. dust,  or  other  foreign  matter,  ad« 
heres  to  them.    . 

Farmers'  Mill,  John  R.  Sleeper,  PkUtt- 
delphia.—**  A  frame  sufficiently  strong/'  says 
the  patentee,  "  and  of  any  suitable  aateriais; 
is  made,  between,  or  upon,  the  timbers  of 
which  three  or  more  rollers  of  iron,  or  any 
other  suitable  material,  are  confined,  and 
made  to  revolve  in  such  a  way  that  the 
grain,  &c.  may  pass  between  each  set  of 
rollers.  The  plan  best  adapted  to  that  pari 
pose,  will  be  to  make  one  roller  as  nmeh 
larger  as  will  admit  two  or  more  small  Toiler* 
to  revolve  in  opposite  directions,  and  with 
different  velocities  on  one  side  of  [^(some- 
thing in  the  manner  of  a  carding  machine*) 
in  such  a  way  that  the  grain,.  &c.  pasting 
between  or  under  the  first  roller,  may,  by  Ha 
gravity,  pass  under  the  next  roller  in  succes- 
sion, and  so  on  as  many  as  may  be  farad 
necessary  to  accomplish  the  desired  purpose, 
which  for  Indian-corn,  barley,  &c,  three 
rollers  have  been  found  sufficient.  For  flora?, 
probably  four,  or  more,  will  be  found  neeesw 
sary.  Adjusting  screws,  wedges,  &&,  sriH  be 
found  necessary,  in  order  to  set  the  rollers** 
grind  flneand  coarse.  ~  What  I  claim  a*  my 
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V^»#<>%>>dise0verjv  or  improvement,  and 
aot  previously  known  in  the  above  described 
iniy,  or  machine,  is,  applying  more  than  two 
pillars,  and  running  them  at  different  velo- 
cities, thus  adapting  them  to  the  principle  of 
grinding  grain,  coflee,  &c.,  which  otherwise 
cagnotoe  accomplished.'* 


-sr-  :  EVIDENCE  OP  DR.  LARDNER  .  < . 
**(>*  the  Great  Western  RaUway  Bill 

(Concluded  from  p.  438.) 
V^Afc  Talbot— Bo  you  think,  on  recbrisi- 
8£ratton,'  that  the  mode  of  estimating  the 
pjwer  consumed  upon  two  relative  railways, 
m  your  tables  of  power  and  speed,  is  a,  fair 
rtode  of  comparison  ?— -So  far  as  the  mecha- 
nical power  is  concerned,  it  is.  I  did  not  in- 
tend it  for  more  than  an  expression  of  the 
mere  mechanical  power  necessary  to  transport 
ascertain  weight  from  one  end  to  the  other  of 
the  railway. 

vHas  that  any  thing  to  do  with  the  locomo- 
tive-power  required  on  the  different  rail- 
ways!— Yes,  every  thing;  it  is  a  most  ma- 
terial element ;  but  there  are  other  things  to 
trtHaken  into  the  consideration — the  effects  of 
graduation  upon  the  particular  nature  of 
steam-power. 

"'*  Is  that  taken  into  account  at  all  in  your 
comparison  ?— No ;  it  was  not  intended  to  be 
itj  the  one  you  allude  to ;  it  is  merely  mecha- 
nical power. 

"  '  'By  a  Lord. — What  do  you  mean  by  me- 
chanical power f— It  is  estimated  by  the  ac- 
tual amount  of  pull  multiplied  into  the  space 
through  which  the  pall  acts. 

How  do  you  arrive  at  it  ;  is  it  a  rope  going 
over  a  pulley  with  a  weight  at  one  end  1— It 
ia-a  popular  mode  of  doing  it  A  spring 
Steelyard  attached  Ut  a  trace  would  indicate 
ihc  intensity  of  the  pull,  and  if  it  indicated 
10iba*  yon  would  know  that  the  horse  was 
Jutliing- 10  lbs.,  and  the  drawing-power  strain- 
ed in  ihe  same  way  as  the  rope  with  a  weight 
of  HUha*  suspended  to  it.  If  a  horse  exerts 
that  strength  through  ten  miles,  he  exerts  a 
gaafttity  of  mechanical  force  equal  to  lOOlbs. 
tte&ugh  one  mile,  or  if  it  is  double  that  he 
exerts  double  the  power. 
-;-;Would.not  that  be  expressed  as  the  power 
jbfJOO  ?—-We  are  accustomed  to  express  it  by 
a  certain  number  of  pounds  raised  a  certain 
ieighu 

-,  There  would  be  100  lbs.  of  mechanical 
£ew*r  expended  1— Yes. 
:  Mr>  Talbot.— Th&t  is  a  definition  that 
might  be  applied  to  me  in  lifting  up  this 
fceok?— Yes,  in  any  way  whatever;  it  is  so 
stated  in  these  tables. 

~  That  is  upon  the  supposition  that  the 
power  can  be  exactly  adapted  to  the  resist- 
astcej— It  will  be  adapted  to  toe  resistance  i# 


spite  of  you;  you  cannot  apply  more  power 
than  the  resistance;  you  may  waste  power, 
but  you  cannot  apply  it. 

You  say  there  are  other  ingredients  not 
capable  of  numerical  calculation? — There 
are  different  qualities  of  powers.  A  horse 
goes  over  an  undulating  road  with  greater 
advantage  than  a  level  road,  if  the  undula- 
tions are  gentle,  in  consequence  of  certain 
qualities  in  his  muscles;  and  the  best  way  in 
which  a  steam-engine  can  act  is*  where  the; 
resistance  opposed  to  it  is  invariably  the 
same;  you  build  ail  engine  to  meet  it,  and  At 
acts  with  the  greatest  possible  advantage? 
If  you  cannot  get,  which  upon  railroads  yeif 
never  can  get,  a  resistance  absolutely  thte 
same— in  other  words,  an  absolute  level— th« 
nearer  you  get  to  that,  and  the  less  variation 
the  resistance  is  subject  to,  the  greater  t£e 
advantage  in  working.  These  are  additional 
considerations  to  the  total  expenditure  of 
power,  but  the  total  expenditure  of  power  is 
the  most  material,  and  it  cannot  be  omitted.. 

Other  witnesses  have  stated,  in  the  course 
of  this  inquiry,  that  the  other  ingredients  in 
the  working  of  locomotive-engines,  compared 
with  mechanical  power,  are  as  4  or  5  to  1  j 
do  you  agree  with  them? — No,  certainly  not. 
A  railway  may  be  double  the  length.  Sup* 
posing  the  mechanical  power  necessary  to 
draw  it  from  one  end  to  the  other  is  double, 
then  no  management  of  the  graduation  could 
meet  it ;  it  is  a  question  of  degree. 

Is  not  the  fuel  a  representative  of  the  m*r 
chanical  power  employed  1— Unquestionably  $ 
fuel  is  the  only  thing  perhaps  that  is  pre- 
cisely proportioned  to  it. 

[A  passage  from  the  evidence  of  Mr.  Jo- 
seph Locke  is  read  to  the  witness.] 

By  a  Lord. — Is  the  mechanical  power  you 
talk  of  represented  by  the  expense  of  fuel,  or 
what  other  part  of  the  calculation  ? — In  the 
mechanical  power  I  speak  of,  the  fuel  is  an 
article  precisely  proportioned  to  it. 

If  Mr.  Locke  was  right  in  saying  that  fuej 
constituted  |th  only  of  the  cost  of  power, 
does  not  mechanical  power  beeome  an  insig- 
nificant item  ?— If  there  is  nothing  else  in  the 
same  proportion,  it  would  be  only  |th  of  the 
importance. 

What  else  is  there? —I  think  the  wear  and 
tear  of  the  engines,  though  not  exactly  i« 
proportion,  does  bear  a  near  proportion  to  \L 
A  railroad  that  required  twice  as  much  ex* 
penditure  of  mechanical  power  might  not 
produce  twice  the  wear  and  tear,  but  some* 
thing  approximating  to  it. 

Would  not  that  be  capable  of  calculation  1 
—So  far  as  it  is  capable,  I  would  say  it  was 
double;  but  if  the  slopes  were  managed 
worse  on  the  one  than  the  other,  it  would 
make  a  difference. 

e  Would  not  the  original  cost  of  the  engine 
form  a  part  of  the  calculation  ?— A  little  ad- 


Digitized  by 


Googk 


MO 


dltion  in  the  power  is  very  little  in  the 
cost ;  it  is  the  wear  and  tear  of  the  engine, 
and  the  line,  that  is  more  important ;  a  heavy 
Engine  will  wear  out  a  road  quicker. 

Is  not  the  consumption  of  the  boiler  greater 
#here  you  burn  rapidly  ?— Yes;  and  a  greater 
inclination  increases  the  wear  and  tear,  and 
a  heavier  engine  win  oftener  break  the  rails. 

By  a  Lord.—  What  do  you  mean  by  giving 
back  power!— Suppose,  in  ascending  a  slope 
going  in  ope  direction,  the  engine  is  obliged 
to  pull  at  the  rate  of  12lbs.  a  ton,  that  is,  91  bs. 
to  overcome  the  natural  friction  of  the  road, 
and  3lbs.  for  gravity  j  in  going  back  again 
the  pull  will  be  6lbs.  per  ton,  the  gravity 
giving  as  much  relief  to  the  moving-power  as 
it  took  from  it  in  ascending :  the  aggregate  of 
the  up  and  down  is,  that  there  is  no  power 
lost  at  all. 

It  does  not  diminish  the  power  necessary  to 
jtajce  it  up  the  slope!— No. 

But  in  order  to  get  over  that  ascent  yon 

Sust  have  a  power  equal  to  that  purpose! — 
aving  just  sq  much  less  in  going  down. 

Therefore  the  measure  of  the  power  must 
Jbe  that  which  will  sepd  you  up  the  hill  1~ 
$fo;  if  you  save  as  much  moving  power  in 
coming  down. 

You  cannot  go  up  the  hill  without  a  cer- 
tain power  ? — No ;  but  you  save  a  portion 
coming  down. 

You  cannot  go  up  without  a  certain  pull? 
—No.  '    " 

That  is  the  measure  of  the  power  you  must 
Jiave  at  that  place  ?— Yes ;  jtbe  -pull,  multi- 
plied by  the  distance. 

You  roust  have  power  to  afford  it  ? — Yes. 

The  locomotive-engine,  when  you  have  ac- 
quired a  power  sufficient  to  reach  the  sum- 
mit— does  not  the  same  .power  continue  upon 
ijie  engine  throughout  the  whole  of  the  line? 
— *No;  it  is  capable  of  exerting  the  power, 
but  it  does  not  exert  it. 

is  there  any  waste  of  power  afterwards? — 
There  is  a  waste  of  power,  but  it  is  in  this 
way :  —the  engine  must  be  built  of  a  certain 
Strength,  and  therefore  of  a  certain  weight,  to 
be  able  to  exert  the  maximum  pull.  That 
weight  and  strength  are  more  than  are  ne- 
cessary where  so  great  a  pull  is  not  required 
.— nevertheless,  the  power  must  carry  that  in- 
creased weight ;  but  the  engine  does  not  exer- 
.«:;se  the  same  power  on  the  other  part  of  the 
line  as  up  the  slope. 

They  lessen  the  quantity  of  steam  after- 
wards 1— Yes. 

-We  were  speaking  of  resolving  the  power 
^ntio  ^ths  of  the  fuel  and  -ftlis  of  the  wear  and 
$ear;  -the  waste  of  power  that  was  just  men- 
♦tioned  applies  to  £ths,  but  not  to  •Jthl—'It 
applies  to  the  fuel. 

There  is  a  waste  of  power  as  to  f  ths  1 — No. 

If  yon  allow  that  proportion  of  the  power,, 
■£th  consists  in  the  consumption  of  fuel?— 
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No;  |th  relate  to  the  maintenance  of  the 
men  and  the  attendance  upon  the  engine,  not 
the  construction  of  the  engine  only  j  tbiit  i* 
one  element. 

The  waste  of  power  relates  to  the  con- 
struction of  the  engine,  being  more  solid  and 
heavy  than  is  otherwise  necessary? — -Yes,  ana* 
the  wear  and  tear  of  the  line  also. 

Tn  the  Bath  and  Basing  Jine  there  is  one 
slope  for  six  miles  and  three  quarters  at  I  in 
250,  the  utmost  upon  ifae  other  being  1  in 
308;  would  it  not  require  an  «J£ine  in  pro- 
portion to  the  difference  between  the  putt 
necessary  upon  those  two !-— "Not  as  "between 
those  two  numbers,  but  as  the  proportion  of 
the  draught  upon  those  two  planes;  they  will 
not  be  in  the  proportion  of  those  two  numbers. 
"  Mr.  Talbot.— That  is  15J  to  20?— It  is 
16*t6  20.  '" 

It  will  require  an  engine  of  power  enough 
Jo  send  the  load  tip  1  in  250,  and  in  the  other 
to  send  it  tip  1  in 308?— Yes;  which  will  be 
in  the  proportion  of  16J  to  } 8. 

This  is  leaving  out  the  two  greatest  as- 
cents 1 — Yes  ;  because  they  are  to  he  worked 
by  assistant  engines. 

And  you  leave  nothing  out  on  the  other  ?— - 
Yes.      '.""*'' 

Mr.  Talbot. — Do  you  approve  of  usin? 
that  kind  of  assistance !— Upon  such  along 
slope  as  theirs  ;  of  1  in  250  it  Would  not  be 
prudent. 

Is  there  any  unfairness  in  contrasting  the 
cost  of  locomotive  i>ower  upon  arty  two  lines, 
in  leaving  out  those  to  be  worked  by  an  as* 
sistant  engine! — No,  not  if  you  balance  tb^ 
disadvantages  against  them  ;  if  you  leave  oui 
those,  there  will  be  some  disadvantage  on  the 
Rasing  line,  and  you  will  put  ft  against 
those. ' 

Is  there  any  comparison  in  practice  be- 
tween a  short  plane  of  1  in  308  into  a  depot 
and  a  plane  of  six  or  seven  miles  of  1  in 
250! — The  length  makes  bo  difference;  you 
jnust  provide  an  engine  to  exert  the  pull 
necessary. 

If  it  is  only  20  chains,  do  you  mean  to  say, 
upon  your  reputation,  and  going  into  a  depot, 
you  must  have  an  engine  of  that  power,  jusx 
fcs  if  it  was  for  six  miles  in  the  middle  of  the 
line! — It  is  necessary  to  explain.  In  ascend- 
ing this  slope,  be  it  long  or  short,  at  the  end 
or  middle,  it  will  require  a  certain  pull ;  but 
there  may  be  this  device,  whether  practicable 
or  not,  I  cannot  say.  You  may  make  ihe 
engineer  run  at  the  foot  br  Jhe  slope,  so  that 
jthe  engine  wjll  run  up  at  an  inferior  .pulf. 
You  are  supposing  a  case  where  a  power  of 
"draught  is  provided  inferior  to  the  resistance 
of  the  plane.  I  should  apprehend  that  would 
be  very  precarious,  unless  it  was  very  shorjt. 

Do  you  mean  to  adhere  to  the  answer  you 
formerly  gave,  that,  no  matter  the  situation, 
no  matter  the  length  of  ihe  plqhe,  "but  you 
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'mu§th$iv*an  engine  adapted  to  meet,  it  1— 
Yes. 

Is  this  plane  of  308,  of  20  chains,  going 
into  the  depot,  to  be  compared,  with  respect 
to  locomotive  power  necessary  to  work  it, 
*Uh.  a  plane  of  six  miles  and  three  quarters 
in  the  middle  of  the  line?— No,  certainly 
not.  It  requires  a  great  deal  less  locomotive 
power  to  pull  it  up,  but  a  greater  pull. 
fc  WilJ.it  require  as  much  power  to  go  up  1 
in  308  for  20  chains  into  the  depot  as  i  in 
250  upon  the  middle  of  the  line  for  six  miles? 
—No. 

An  engine  of  the  same  power?— No,  cer- 
tainly not.  I  think  I  have  explained  that 
plainly  enough.  A  plane  of  a  certain  in- 
clination will  require  an  engine  to  pull  a  load 
with  a  certain  degree  jif  tension,  expressed  by 
a  certain  number  of  pounds,  which  it  will  re- 
quire whether  it  goes  into,  a  depot  or  not,  or 
is  upon  the  middie  of  the  line  or  not.  To 
surmount  a  certain  acclivity  you  must  have 
a  certain  pull,  and  the  engine  must  supply  it; 
but  if  the  ascent  is  very  short,  there  is  this 
possibility  (it  is  equally  applicable  on  every 
part  of  the  line) — you  may  make  the  engine 
run  at  the  foot  of  the  plane,  and  it  will  run 
up  by  its  momentum,  and  you  need  not  exert 
that  pull;  so  that  if  the  plane  is  so  short, 
and  the  momentum  is  sufficient  to  surmount 
i.t,  you  may  do  with 'as  inferior  power. 

On  the  Bath  and  Basing  Railway,  accord- 
ing to  your  tables,  1  find,  with  all  the  gra- 
dients, upon  which  )  ou  have  calculated,  that 
the  result  is  1,804,089  lbs.,  raised  one  yard 
ping  to  Bath ;  do  you  find  it  so  1 — Yes;  it 
is  the  friction  from  London  to  Bath. 

What  is  it  from  Bath  to  London  ?— From 
Bath  to  London  1,593,231. 

Be  good  enough  to  add  those  together? 
•7—  They  are  added  together  somewhere  ; 
3,397,320,  that  is  the  total  of  the  mechanical 
power, 

,  Be  good  enough  to  tell  me  the  difference 
in .  that  calculation  in  favour  of  the  Bath 
and  Basing  Railway,  with  its  present  gra- 
dients* compared .  with  the  Great  Western, 
assuming  it  is  a  dead  level  both  ways  1  ~The. 
difference  would  be  in  favour  of  the  Basing 
and  Bath  line.  It  is  stated  that  on  the 
Great  Western,  leaving  out  its  gradients  al« 
together,  the  total  mechanical  power  is 
3,.46$,584  ;  there  is  no  doubt  it  is  right. 
The  Great  Western  Railway,  exclusive  of 
the  slopes,  treating  it  as  a  level,  is  3,466,58  i ; 
the  Bath  and  Basing,  with  its  gradients, 
3,397,326. 

.  Have  you  compared  them  with  your  own 
tables  ?  —1  have.  By  the  one  it  is  3,*397,320 ; 
by  the  other,  3,397,315  :  if  this  is  right,  the 
difference  is  immaterial. 

Mr.  Talbot. — The  difference  is  shown  to 
be  what '{ — 69,264*  yards,  raised  a  yard. 
"  In  favour'ofthe  bath  and  Basing,  with -all 
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its  gradients  and  all  its  slopes,  as  compared 
with  the  Great  Western  line,  assumed  tq  be 
a  dead  level  ?— There  fs  no  difficulty  in  ex- 
plaining this.  This  calculation  is  made  qp 
the  supposition,  that  the  slope  of  i  in  262  is 
reduced  to  250 ;  now  I  have  stated,  repeat' 
edly,  that  every  slope,  the  acclivity  of  which 
is  not  more  steep  than  1  in  250  (and  it  is  - 
well  known),  gives  back  as  much  power  in 
its  descent  as  is  required  in  its  ascent,  con- 
sequently in  going  up  and  down,  taking  both 
together,  it  is  a  level  as  far.  as  the  mecha- 
nical power  goes,  and  as  there  is  no  slope  * 
upon  the  Basing  line  exceeding  in  its  a'c* 
clivity  1  in  250,  it  is,  quoad  mechanical 
power,  a  level.  Every  line  of  railway  wh^ch 
has  no  slope,  exceeding  I  id  250,  taking  it 
both  ways,  and  considered  with  reference  to 
the  expenditure  of  m?chanical  power  alone, 
is  a  level. 

Is  not  the  result  of  your  mode  of  calcu- 
lation that  if  the  railroad  goes,  no  matter 
how  often,  up  and  down,  supposing,  no  slope 
downwards  exceeds  1  in  250,  that  it  is  as 
good  if  not  better  than  a  level? — Ko,  it  Is 
not  as  good ;  it  is  equal  in  respect  to  the 
mechanical  power  necessary  to  draw  it,  but 
it  is  not  as  good  in  respect  of  steam-power; 
it  may  be  better  in  respect  of  horse-power  ; 
it  is  not  so  good  in  respect  of  steam-power, 
the  lengths  being  the  same. 

Steam-power  being  that  used  for  locomo- 
tives ?— In  steam-power  the'  more  you  can 
equalise  the  resistance,  ceteris  paribus,  it  is 
better. 

According  to  your  calculations  of  mecha- 
nical resistance,  I  believe  you  are  not  far 
from  the  mark ;  a  rise  of  1,113  feet  is  of  no 
importance? — It  would  be  of  importance 
without  a  corresponding  fall.  If  the  fall  is. 
not  greater  than  1  in  250,  it  will,  as  far  a» 
mechanical  power  goes,  neutralise  it;  but 
not  so  far  as  steam-power  is  concerned ;  be- 
cause you  must  have  a  heavier  engine  to  go- 
up;  and  there  would  be  a  waste  in  carrying; 
a  heavier  engine.  I  was  asked  whether  there? 
would  be  a  waste  of  steam  upon  the  slopes. 
There  will  be  this  waste,  as  far  as  this;  you 
must  have  a  heavier  engine,  and  you  must 
have  an  expenditure  of  steam. 

That  would,  as  far  as  mechanical  power  is 
concerned,  be  the  same  as  a  level? — Yes;  ab- 
solutely the  same. 

Where  the  fall  compensates  the  rise,  it  is 
the  same  thing  as  a  level  mechanically'? — 
Yes;  the  slopes  not  exceeding  1  in  256. 

Where  are  the  rises  and  fails  upon  the 
Great  Western  line,  except  the  Box  Tunnel 
ancf  Euston-square,  to  which  that  applies  J, 
— There  are  none,  if  you  take  out  the  Box 
Tunnel  and  Euston  square ;  so  far  as  the 
mechanical  power  is  concerned,  it  is  a  level. 

You  would  look  to  qualify  tour  former 
answer,  that  it  is  one  cbntrnued  line  of  un- 
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dotations? — tfoj   it  is  a  series  of  undula- 
tions. 

[A  diagram  is  handed  to  the  witness.] 

You  see  those  two  supposed  railways  from 
Bath  to  London  ;  suppose  them  to  be  of 
equal  length,  which  of  those  railways  would 
you  prefer,  supposing  you  to  be  an  engineer, 
to  adopt  through  a  country  1 — The  level  one. 

Supposing  that  not  to  be  quite  a  level,  you 
would  always  select  the  one  that  approaches 
the  nearest  to  it  ! — Yes ;  I  have  said  so  be- 
fore. 

Mr,  Joy. — May  there  not  be  a  higher 
summit  level  more  easily  attained  than  the 
lower  one;  in  consequence  of  the  undulations 
of  the  line? — Yes;  1  have  stated  that. 

You  stated,  in  answer  to  a  question 
by  my  learned  friend,  that  if  the  Western 
line  were  a  dead  level  it  would  require  a 
certain  calculated  power,  and  that  the  Bas- 
ing line,  when  you  came  to  compare  it,  re- 
quired rather  less.  Will  you  tell  the  Com- 
mittee how  you  account  for  the  difference  in 
favour  of  a  line  not  a  dead  level  !— There  are 
neither  of  the  lines  a  dead  level. 

My  learned  friend  put  to  you  the  Great 
Western,  and  supposing  it  a  dead  level,  how 
is  it  that  the  power  upon  your  own  data  is 
more  for  a  dead  level  than  for  the  Basing, 
which,  however  good  its  gradients,  is  not  a. 
dead  level! — When  none  of  the  inclinations 
on  a  line  exceed  1  in  250  with  respect  to  me- 
chanical power,  then  only  it  is  absolutely 
equivalent  to  a  level,  because  every  slope 
gives  back  as  much  power  in  going  down  as 
is  used  in  going  up.  The  two  cases  which 
were  put  to  me  were  cases  precisely  of  this 
kind.  The  Basing  line  as  it  stands  is  in  that 
predicament;  the  greatest  slope  upon  it  is  1 
in  250,  consequently,  considering  mechanical 
power  only,  without  reference  to  the  power  of 
steam,  it  is,  to  all  mechanical  intents  and 
purposes,  a  dead  level,  if  we  consider  it  * 
worked  in  both  directions,  backwards  and 
forwards.  When  you  desire  me  to  regard  the 
Western  line  as  a  dead  level,  putting  aside 
the  slopes  at  Box-hill  and  Euston-square, 
you  tell  me  nothing,  because  I  must  regard 
it  as  a  dead  level,  all  the  other  slopes  being 
less  than  1  in  250,  and,  consequently,  they 
were  both  dead  levels;  but  the  one  is  better 
than  the  other,  being  shorter. 

The  difference  in  favour  of  the  Basing  line 
compared  with  the  Great  Western,  assuming 
it  to  be  a  dead  level,  depends  wholly  and  ex- 
clusively upon  ihe  greater  length  of  the  Great 
Western!— Certainly ;  it  is  entirely  owing  to 
its  comparative  shortness. 

You  stated  more  than  once  that  the  best 
line  for  steam  power  was  a  dead  level;  the 
next  best,  that  which  nearest  approaches  to 
it  You  have  also  stated  that  you  consider 
mechanical  power  a  good  rough  index  as  a 
measure  of  steam  power  ?— As  a  first  approxi- 


mation to  any  power,  it  is  a  good  first  *t*p, 
other  things  being  afterwards  taken  into  the 
account 

Then  the  question  put  by  my  learned 
friend  imported  a  contradiction,  namely, 
that  a  line  not  a  dead  level  was  better  than 
one  that  was.  Your  explanation  of  that  was, 
simply,  that  the  dead  level  line  was  the 
longer,  and  the  other  as  good  as  a  level  ?  — 
Yes :  considering  mechanical  power  only. 

Suppose  you  were  called  upon  to  estimate 
the  power  upon  two  lines  of  road,  without  the 
slightest  bias  upon  your  mind  for  the  one  or 
the  other,  would  you  not  have  to  resort  to 
mechanical  power  as  one  of  the  first  indices  ! 
— I  would  make  my  first  approximation  by 
it,  and  it  would  be  necessary  to  ascertain  it, 
whatever  mode  I  took,  because  it  must  enter 
as  the  most  important  element  into  the 
calculation. 

About  the  corruption  of  the  air;  you 
stated  that  you  thought  the  proportion  would 
be  about  1  in  100 ! — Yes,  nearly. 

I  wish  you  to  give  a  familiar  illustration  of 
that  proportion.  Suppose  a  room  of  10  feet 
high,  10  feet  wide,  and  10  feet  long;  in 
short,  a  cube  of  10  feet;  how  many  gallons 
of  foul  air  would  be  admitted  into  that  room 
to  give  the  proportion  you  speak  of,  of  1  in 
100;  would  it  not  be  62  gallons?— Yes; 
that  would  be  1  per  cent. 

Sixty  two  gallons  of  air  in  a  room  forming 
a  cube  of  10  feet  would  be  about  the  propor- 
tion of  1  per  cent. ! — Yes. 

Could  it  be  denied  that  that  would  be  an 
intolerably  bad  proportion  for  a  room?— 
Yes,  if  it  was  a  bad  air;  not  injurious  to 
life,  but  very  inconvenient  and  unpleasant 

Would  it  not  be  so  intolerable,  in  common 
parlance,  that  the  common  means  for  that 
purpose  would  be  insufficient  to  dissipate  it 
in  the  time  that  the  passengers  would  be 
passing  through  this  tunnel? — Yes,  if  it  was 
offensive  air ;  certainly. 

That  gives  a  familiar  measure  of  the 
amount  of  bad  air!— -Yes,  that  is  the  pro- 
portions. 

Just  tell  us  the  quantity  of  bad  air  that 
would  be  deposited : — The  passage  of  a  load 
of  100  tons  through  a  tunnel  of  a  mile  and 
three  quarters  long,  upon  a  slope  of  )  in  107, 
would  deposit  in  it  the  following  quantities  of 
noxious  gases;  by  noxious  gases,  I  mean 
gases  incapable  of  supporting  life: — car- 
bonic acid,  i;0771bs. ;  azote,  2,7441bs.;  sul- 
phureous acid,  an  uncertain  quantity;  it 
varies  with  the  di  fife  rent  kinds  of  coke; 
some  coke  possesses  it  more  than  others;  if 
you  put  down  150 lbs.  for  that,  it  is  not  far 
from  the  mark. 

What  is  the  united  weight! — I  believe  the 
ingredient  of  sulphur  is  1  in  150  upon  the 
weight  of  coke.  I  will  just  look  what  the 
weight  of  coke  is,  if  you  please.    I  do  not  re- 
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ceHeet  the  quantity  of  oxygen  with  which  the 
sulphur  combines ;  perhaps  150  lbs.  is  rather 
much  for  it 

'  I  want  you  to  give  the  number?— I  would 
rather  not,  because  it  would  lead  people 
astray.  There  is  an  uncertain  quantity  of 
sulphureous  acid,  and  a  very  small  quantity 
of  it  is  very  offensive  and  quite  intolerable. 

The  quantity  would  be  how  much,  alto- 
gether!—About  3,0001bs.  of  bad  air;  the 
sulphureous  acid  makes  no  very  great  differ- 
ence in  the  weight. 

That  is  62  gallons  in  a  cube  of  10  feet  t— 
Yes. 

My  learned  friend  asked  you,  supposing 
the  ascending  train  to  be  met  by  a  descend- 
ing train,  you  ought  not  to  calculate  the  two 
together  with  reference  to  the  mischief  pro- 
duced t— • You  cannot  divide  human  suffer- 
ing; one  will  not  suffer  less  because  another 
does  not  suffer  at  all. 

Would  not  the  result  be  rather  this,  that 
the  inconvenience  would  be  doublet — The 
downward  train  will  produce  a  blight  vitia- 
tion of  the  air.  The  fire  must  be  kept  light- 
ed, tbfcugh  not  used ;  you  must,  not  let  it  de- 
cline, or  you  will  not  get  on  when  you  get  to 
the  foot;  and,  therefore,  so  far  as  the  engine 
fire  not  being  at  work  and  no  draught 
through  it,  so  far  as  it  consumes  atmospheric 
air,  the  descending  train  would  vitiate  a  por- 
tion of  the  air.  I  believe  I  said  before  the 
descending  train  would  vitiate  no  air ;  I  was 
wrong  to  that  extent. 

Assuming  there  were  not  that  additional 
nuisance  from  that  small  portion  of  corrupt 
air  generated  by  the  descending  train,  there 
Is  no  possibility  of  halving  the  mischief! — 
No. 

With  regard  to  the  shafts,  you  stated,  sup- 
posing a  shaft  were  to  be  made  in  a  very  long 
tunnel,  the  passengers  might  suffer  almost  all 
.the  consequences  of  ill  air  before  it  would 
escape  through  the  shaft?— The  bad  air  pro- 
duced by  themselves;  I  apprehend  the  shaft 
will  not  ventilate  it  for  the  passing  engine. 

The  train  of  passengers  following  right 
presently  upon  a  steam  engine,  they  would  be 
exposed  to  the  effects  of  the  noxious  air  be- 
fore it  could  have  time  to  escape  up  the 
shaft? — If  the  air  was  in  repose  in  the  tunnel 
'it  would  be  between  the  shafts  j  at  the  mo- 
ment of  passing  the  shaft  the  engine  would 
project  the  air  up  it  j  but  when  it  had  pass- 
edit,  the  quantity  of  bad  air  and  steam  emit- 
ted from  the  chimney  issues  with  such  pro- 
digious force,  it  would  rebound,  and  they 
•would  be  involved  in  that  air  between  the 
j&afts,  the  air  being  still  in  the  tunnel. 

I  believe  you  stated  to  my  learned  friend, 
that  it  was  very  possible  for  the  undulations 
within  a  lower  level  to  require  a  greater 
power  to  surmount  than  a  higher  summit 
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level,  where  the  undulations  were  not  so 
great  1— Yes,  a  greater  mechanical  power. 

Might  not  it  require  a  greater  power  in 
every  sense  of  the  word  ? — Yes  ;  it  requires  a 
greater  quantity  of  mechanical  power.;  it 
will  require  greater  power  in  every  sense  of 
the  word,  unless  it  is  affected  by  the  circum- 
stances I  have  mentioned. 

It  is  quite  possible  that  a  higher  summit 
level  should  be  surmounted  by  less  power  by 
steam-engines  than  a  lower  level,  where  they 
were  injudicious  undulations  f-^Yes,  it  is 
possible. 

Might  there  not  be  a  greater  distance  tra- 
velled within  that  lower  summit  level  than  up 
to  the  higher  summit  level,  arriving  by  a 
termini  common  to  both  f— The  undulations 
might  produce  a  trifling  increase  of  distance. 

Would  it  not  be  possible  with  the  same 
termini  to  give  double  the  distance  by  the 
undulations?  —  Such  undulations  as  that 
would  be  preposterous ;  if  you  speak  of  going 
over  mountains,  or  the  Peak  of  Teneriflfe,  you 
might  make  it  thirty-fold. 

If  it  has  been  inferred  at  any  time,  that 
from  your  calculations  it  is  easier  to  go  over 
a  very  mountainous  country  than  over  a  dead 
level,  is  not  that  a  very  erroneous  inference? 
—These  calculations  apply  only  to  cases 
where  the  limit  of  the  acclivities  is  1  in  250, 
with  the  qualifications  I  have  stated. 

Is  it  not  a  caricature  of  your  system  to  say 
that  a  high  mountainous  country  is  as  good 
as  a  level,  or  any  thing  like  it  1— Quite  so; 
it  would  not  follow  from  any  thing  I  hawe 
stated. 

If  allusions  have  been  made  to  the  High- 
lands of  Scotland  or  the  Peak  of  Teneriflfe,  it 
has  no  sort  of  reference  to  the  result  you 
produce*— What  you  state  would  follow  if 
there  were  any  undulations  exceeding  1  in 
250,  taking  into  account  both  ways;  but 
upon  a  railroad,  between  the  termini  of  which 
there  is  no  slope  exceeding  1  in  850,  it  is  for 
mechanical  power  a  level,  taken  both  ways. 

That  mechanical  power  I  have  understood 
you  to  say  is  a  geod  general  index  of  the 
general  power  required?— It  is  the  best  and 
most  important  approximation ;  other  things 
are  to  be  taken  into  account  at  the  same 
time,  but  it  forms  the  first  approximation 
that  any  engineer  and  scientific  man  would 
think  of  making. 

By  the  Committee*— Taking  into  account 
all  the  gradients,  including  the  Box  tunnel, 
upon  the  Great  Western  and  the  Euston*- 
square  plane  of  1  in  86,  the  additional  power 
that  may  be  required  on  the  one  hand,  er  the 
change  of  power,  and  taking  into  account 
against  the  Basing  the  heavier  engine  which 
you  have  stated;  which,  upon  the  whole,  do 
you  consider  the  best  line  for  steam-engine 
power,  considering  it  chiefly  a  passenger's 
2  L 
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railway!— I  think  the  question  is  one  I 
would  answer  with  doubt  and  hesitation. 
We  have  on  the  Basing  line  the  slopes  of  1 
in  250,  which  require  engines  capable  of 
exerting  a  double  power,  therefore  of  double 
weight.  Then  there  is  to  be  taken  into  ac- 
count the  waste  of  power  in  moving  that 
additional  weight *  and  then  there  is  also  the 
increased  wear  and  tear  of  the  railroad,  if 
the  rails  be  of  equal  weight,  or  the  interest 
of  capital  in  making  them  of  greater  weight 
in  order  to  resist  the  increased  weight  of 
those  locomotive-engines.  1  do  not  imme- 
diately recollect  any  other  disadvantage  there 
is  on  the  Basing  line.  Strong  engines  should 
be  provided  to  go  over  those  slopes  with 
sufficient  velocity  for  passengers;  double  the 
quantity  of  steam  must  be  produced  with 
sufficient  velocity,  and  consequently  they 
must  be  of  more  weight,  and  .these  precau- 
tions and  disadvantages  must  be  attended  to. 
Then  on  the  Western  line,  exclusive  of  the 
Box- hill  slope  and  the  Euston-  square  slope, 
the  gradients  are  better,  and  lighter  engines 
would  answer  the  purpose;  there  would  be 
proportionally  less  wear  and  tear  of  rails ; 
there  would  be  also  less  wear  and  tear  of 
locomotives;  these  would  appear  to  be  the 
advantages,  and  the  locomotives  would  cost 
a  little  less.  Then  the  disadvantages  of  the 
Great  Western  would  be  the  very  great  waste 
of  power  that  must  be  incurred  in  whatever 
way  the  two  slopes  at  Euston-square  and 
Box-hill  are  worked ;  if  by  assistant  locomo- 
tives, which  in  my  opinion  they  must  be,  I 
am  quite  sure  ihat  a  rope,  single  or  endless, 
must  be  abandoned ;  then  there  is  the  waste 
of  power  that  necessarily  attends  the  use  of 
such  an  engine  as  that;  you  must  keep  the 
fire  up  all  day,  and  keep  the  steam  roaring 
out  of  the  safety-valve,  always  ready  for 
action,  if  not,  the  machine  cannot  be  brought 
.into  action  when  wanted  to  push  up  a  train 
of  passengers ;  there  is  this  waste  of  power, 
if  the  locomotive  is  used,  in  each  of  those 
cases.  Then,  if  a  rope  be  used, — and  I 
doubt,  on  consideration,  whether  an  assistant 
locomotive  would  do  upon  a  plane  of  1  in 
86,  it  might  do,  but  you  might  be  obliged 
to  work  it  by  a  rope, — if  a  rope  be  used  on 
either  or  both  of  those,  then  there  will  be  a 
.very  large  waste  of  power  indeed  in  moving 
the  rope  itself;  a  great  deal  more  power  will 
be  used  in  moving  the  rope  than  will  be  used 
in  moving  the  load,  and  that  is  a  waste  of 
power  that  I  have  entirely  left  out  of  the 
account  in  the  mechanical  estimate  of  the 
two  lines.  Then  the  other  disadvantage  I  see 
in  the  Wt stern,  compared  with  the  Basing, 
is  the  difference  of  length, — the  Basing  is 
the  shorter. 

Do  you  also  take  into  your  account  the 
much  greater  number  of  their  tunnels  upon 


this  line! — I  was  not  informed  of  any  tunnel 
but  the  one;  and  it  would  only  affect  the 
cost  of  making  the  road. 

Do  you  not  consider  tunnels  generally  ob- 
jectionable?— Not  short  ones;  I  do  not  ob- 
ject to  tunnels  on  a  level ;  I  would. not  nifeet 
to  any  tunnel  on  the  rest  of  the  line  j  my 
objection  is  to  a  tunnel  on  a  slope;  oo,«4ber 
tunnel  on  the  line  would  do  any  bantu ,  Tfeen 
I  confess  I  incline  to  tbinkj  in  c^nsjulerjUig 
those  disadvantages  and  advantages  on' both 
sides,  that  the  Basing,  for  passengers,  would 
certainly  be  the  best  \   ''   rlii 

You  have  stated  the  grounds  on  whlclrYott 
prefer  the  Basing  line  to  the  Great  Western; 
are  you  aware  of  the  different  termini^  -the 
two,  that  the  one  does  not  reach-  tho>fti*er 
Thames  but  by  the  Regent's  eanal,  andihas 
to  go  through  twelve  locks  to  iM— 1  na*ejaot 
any  thing  before  me  about  the  termini* ,.-.?, 

Jn  your  results  you  .have  not  takeUr  these 
termini  as  to  the  goods  into  calculation,!— -I 
have  not.  There  is  one  point  in  the  answer 
that  has  been  read  I  would  correct. .  It  states, 
I  incline  to  the  opinion  it  would  be  more 
convenient  to  passengers  ;  upon  reflection!,  I 
do  not  know  why  I  should  limit  it  to  pas- 
sengers ;  I  do  not  see  any  reason  why  I  shbuld 
limit  it  to  passengers.  < 

You  think  it  altogether  a  preferable  dine* 
. — Yes,  I  incline  to  that  opinion.  <  . 

Independently  of  the  way  in  whiqb  they 
both  reach  the  Thames  ? — Yes»  f    -« 

ON  WATER  AS  A  SUBSTITUTE  FOR  STZ&*. 

Mr.  Editor, — On  perusing;  Mr.  Gait's 
"  substitute  for  steam  power,"  No.  620, 
p.  403,  and  the  subsequent  remarks  of 
"  Hydraulicus,"  No.  631  j  p.  460,  I -was 
reminded  of  an  attempt  made  abouttwo 
years  ago  by  myself  and  an  engineer, 
who  has  since  constructed  forme  a  steain- 
•carriage,  to  employ  water  on  the  ptimJrple 
of  Bramah's  hydrostatic- press,  as  A  Sub- 
stitute for  steam.  My  object  was'461  pre. 
pel  a  slow  heavy  carriage  as  a  substitute 
for  the  carriers'  waggons  in  present  tise. 
The  experiment  may  be  said  to  have 
failed :  the  utmost  velocity  that'  ffcV ex- 
periment promised,  supposing  all  inter- 
mediate difficulties  could  have  be*h 
successfully  combated,  would  not  bate 
exceeded  a  quarter  of  a  mile  an  hour-— 
too  slow  for  my  purpose.  The  same 
ideas,  or  some  modification  of  them,  feeta 
to  have  presented  themselves  to  Mr.  Gfrh 
and  to  Htdraulicus.  ShonM  my  expert* 
nient,  and  its  result,  possess  enough  of 
interest  to  entitle  them  to  a  place  in  the 
Mechanics'  Magazine,  you   will  oblige 
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me  by  inserting  this  paper,  whilst  atten- 
tion is  directed  to  the  subject. 

Having,  in. the  first  place,  prepared  a 
suitably  strong  iron  stage,  and  an  iron 
frame  to  carry  a  four-inch  iron  shaft, 
with  a  nine-inch  throw  crank  at  its 
eentre  (the  same  I  now  hare  in  my 
steam-carriage);  there  was,  in  the  next 
;  place,  fixed  upon  the  centre  of  the  stage, 
[  or  platform,  an  ordinary  double-act- 
'  ing  steam-cylinder,  12  inches  diameter, 
.,  18°  stroke.  An  ordinary  sliding  valve, 
'  moved  by  an  eccentric  upon  the  shaft, 
.  which  valve  I  now  use  to  govern  the  in- 
.  gress  and  egress  of  steam,  was  used,  on 
that  occasion,  to  regulate  the  ingress  and 
♦<  egress  of  the  water.  To  get  over  the 
dead  points,  a  compensating  fly,  just 
;  previously  patented  by  my  engineer,  was 
added  at  his  suggestion :  this  was  in- 
tended to  supersede  the  necessity  of  in- 
troducing a  second  cylinder;  the  motion 
was,  however,  too  slow  to  demonstrate 
the  utility  of  that  fly.  After  the  water, 
which  was  conducted  from  the  pump  into 
the  working  cylinder  by  a  two  .inch  pipe, 
had  caused,  the  desired  motion  of  the 
piston,  it  escaped  through  a  two-inch 
eduction  pipe  into  the  tank  to  perform 
again  and  again  the  same  circulation. 
In  the  tank,  which  was  of  cast-iron,  and 
•firmly  fixed  upon  the  platform  or  stage, 
was  fixed  a  double-acting  pump  on  the 
.principle  of  De  la  Hire.  This  pump  is, 
I  presume,  so  well  known  as  to  need  no 
description.  In  virtue  of  certain  arrange- 
ments for  working  this  pump,  by  which 
it  was  filled  four  times,  and  emptied  four 
tiroes,  by  one  revolution  of  its  lever  or 
handle,  I  hoped  to  obtain  four  times  the 
speed  that  could  he  divided  from  a  single- 
acting  pump:  these  arrangements  were 
,as  is  below  stated.  The  pump,  was 
strongly  fixed,  horizontally,  in  the  iron 
.tank.  The  rod  of  its  piston  was  re- 
strained to  perfect  perpendicularity  of 
action  by  a  strong  guide.  In  the  parts 
.  which  may  be  denominated  the  oontin.ua- 
rjlions  of  the  piston-rod,  was  a  joint  just 
.without  the  guide;  at  about  18  inches 
beyond  this  was  another,  a  double  joint, 
.where  was  united,  at  right  angles  to  the 
Hue  of  direction  of  the  piston-rod,  a  rod 
.from  the  lever  or  handle;  and  at  about 
20  inches  farther  was  another  joint  near 
to  the  fulcrum,  winch  was  as  firmly  fixed 
as  our  ingenuity  could  contrive.  When 
the  machine  was  worked,  by  raising  and 
depressing  the  lever  or  handle,  the  dou- 


ble-joint oscillated  past  the  line  of  drreo 
tion  of  the  piston-rod.  When  the  con* 
tinuations  of  -the  piston-rod  were  in  a 
right  line,  the  piston  was  at  the  bottom 
of  its  stroke ;  when  these  continuations 
were  at  their  extreme  angle,  the  piston 
was  at  the  top  of  its  stroke.  The  piston 
of  the  pump  was  thus  worked  by  an 
oblique  leverage ;  such  as  is,. I  believe,  re- 
garded as  the  peculiar  principle  of  theRus- 
sel  printing-press.  According  to  theory, 
the  force  moving  the  piston  of  the  pump 
isaugmentable  to  any  extent,  by  shortening 
Jthe  oscillations  of  the  double- joint. 

By  thus  uniting  the  principle  of  the 
Russel  printing-press,  to  be  worked  by  a 
common  lever — that  of  the  double-aC*;ig 
pump  of  De  la  Hire,  made  to  double  its 
celerity  of  motion  by  an  arrangement 
of  parts  of  its  piston-rod,  and  that  of 
Bra  mah's  hydrostatic-press,  to  move  the 
piston  of  a  common  double-acting  steam- 
cylinder,  so  as  that  as  little  as  possible  of 
the  resulting  force  should  be  neutralised 
by  friction,  (  did  hope  to  obtain  an  effi- 
cient power,  which  might  be  advantage- 
ously employed  to  propel  heavily  laden, 
slowly  moving  vehicles.  But  the  experi- 
ment failed,  in  as  much  as  the  motion 
afforded  was  manifestly  too  slow  for  the 
purpose.  When  two  men  were  working 
the  lever,  the  engineer  dryly  remarked, 
"  ihe  priuciple  throughout  is  good  and 
correct,  no  doubt ;  it  only  wants  a  steam- 
engine  to  work  the  pump." 

If — in  mechanical  pursuits,  if  is  often 
a  stiffly  perverse  monosyllable :  it  some* 
times  'sticks,  like  a  totally  insuperable 
obstacle,  right  in  the  way  of  what  yon 
would  do.  If  the  resulting  velocity  had 
been  satisfactory,  the  advantages  con- 
templated were  numerous.  Amongst 
them  are  the  following.  The  stock  of 
water,  costing  nothing,  would  have  cir- 
culated somewhat  like  the  sanguineous 
fluid  of  an  animal,  and  lasted  an  inde- 
finite time.  The  expenses  of  fuel,  of 
repair  of  injuries  from  fire,  &c.  &c,  to 
which  the  steam-engine  is  liable,  would 
have  been  avoided.  Almost  any  imagin- 
able force,  at  all  events  any  force  likely 
to  be  required  to  propel  the  most  heavily 
laden  carrier's  waggon  up  the  steepest 
roads  in  England,  would  have  been  ob- 
tained from  the  bodily  strength  of  two  or 
three  men,  simply  by  shortening  the  os- 
cillations of  the  double-joint;  but  the 
machine  would  have  crawled  more  slowly. 
When  the  machine  was  moving  upon  a 
2  L  2 
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plain  road,  or  down  a  slight  descent,  the 
oscillations  might  have  been  augmented 
and  the  speed  inoreased.  Whilst  de- 
scending the  steepest  declivity,  the  velo- 
city could  have  been  entirely  governed, 
either  restrained  or  the  machine  quite 
stopped,  through  the  incompressibility  of 
the  water,  at  the  will  of  the  men  work. 
ing  the  lerer. 

9^o— 


Lest  my  verbal  description  of  the  pump 
used  be  unintelligible,  I  subjoin  a  rude 
sketoh  of  its  working  parts.  This,  how* 
ever,  Mr.  Editor,  you  are,  of  course, 
quite  at  liberty  to  suppress,  if  you  con- 
sider that  it  is  superfluous,  or  that  it 
would  be  a  waste  of  space  in  your  va- 
luable pages. 
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Z  is  the  cast-iron  water-tank ;  v  the 
double-acting  pump  of  De  la  Hire, 
strongly  fixed  horizontally  in  the  tank, 
under  water ;  X  the  guide  of  the  piston 
rod  $  W  the  end  of  the  eduction-pipe 
from  the  working  cylinder,  which  re* 
turns  the  water  to  the  tank,  to  be  used 
over  again ;  a  1 »  a  2,  are  the  induction 
pipes  of  the  pump,  having  valves  open, 
ing  towards  the  pump,  or  upwards.  In 
using  this  pump  tor  a  common  well,  these 
pipes  may  be  united  below  the  valves, 
co  that  one  tube  only  may  run  down  into 
the  water ;  b  1,  b  2,  are  the  eduction  or 
force  pipes  of  the  pump,  having  valveB 
•opening  from  the  pump,  or  upwards; 
they  convey  the  water  to  the  working 
cylinder,  which  is  not  represented.  In 
adapting  this  pump  to  domestic  uses, 
these  pipes  may  be  united  above  the 
valves,  to  form  one  main,  which  may  be 
carried  to  the  top  of  the  house,  if  re- 
quired j  c  is  the  first  joint  of  the  con- 
tinuations of  the  piston  rod,  situated 
just  without  the  guide  X ;  d  is  the  second 
or  double  joint  of  the  continuations  of 
the  piston  rod ;  at  this  point  the  rod  df, 
from  the  lever  or  handle,  joins  the  piston 
rod  at  right  angles;  e  is  the  (third 
joint  of  the  continuations  of  the  piston 
rod,  situate  near  the  fulcrum  h ;  f  is  a 
joint  which  unites  the  rod  df  to  the  lever 
or  handle  * ;  g  is  another  joint  of  the 
lever  or  handle,  situate  near  its  fulcrum;. 
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The  fulcri  hj  being  immoveably  fixed, 
when  the  lever  or  handle  k  is  raised,  the 
double  joint  d  will  be  moved  through 
the  point  d  1  to  d  2,  above  the  line  of 
direction  of  the  piston  rod;  and  when 
the  double  joint  shall  have   attained 
the  position  of  <22,  the  piston  will  be  . 
drawn  to  the  end  of  its  stroke  upwards, 
near  the  pipes  a  2,  62.    By  this  mo- 
tion  the    pump  will  be    filled    once, 
through  the  pipe  a  1 ;  and  emptied  once, 
through  the  pipe  b  2.    On  depressing 
the  handle  or  lever  k,  until  it  regain  its 
original  position,  the  double  joint  will 
travel  through  the  point  d\,  and  attain 
its  original  position  at  d.    The  piston 
will  be  forced  to  the  end  of  its  stroke 
downwards,  near  the  pipes  alMbl;  and 
the  pump  will  be  dischat  ged,  for  the 
second  time,  through  the  pipe  b  1,  laid 
synchronously  filled,  for  the  second  time, 
through  the  pipe  a  2.    On  continuing 
the  depression  of  the  handle  or  lever  be- 
low its  present  position,  until  the  double 
joint  d  passes  through  the  point  d  1  to 
d  2,  below  the  line  of  direction  of  the 
piston  rod,  the  piston  will  be  again  drawn 
to  the  upper  end  of  its  stroke,  near  to  the 
pipes  a  2,  b  2 ;  and  the  pump  will  be  dis- 
charged, for  the  third  time,  through  the 
pipe  b  2,  and  filled,  for  the  third  time, 
through  the  pipe  a  1.    On  now  raising 
the  lever  or  handle  until  it  shall  hare 
regained  its  original  position,  (when  it 
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will  have  completed  just  one  revolution,) 
the  double  joint  Will  pass  through  the 
point  d  \ ,  below  the  line  of  direction  of 
the  piston  rod,  to  its  original  position  at 
d  j  and  the  piston  will  be  forced  again  to 
its  original  position  near  the  pipes  a  1 ,  b  1 . 
By  this  motion  the  pump  will  be  emptied, 
for  the  fourth  time,  through  the  pipe  b  1 ; 
and  filled,  for  the  fourth  time,  through 
the  pipe  a  2.  Thus  by  one  revolution 
of  the  lever  or  handle,  or  by  one  osclla- 
tion  of  the  double  ioint  d,  the  pump  will 
be  emptied  four  times,  and  filled  four 
times.  When  efficient  power  is  to  be 
derived  from  the  principle  of  Bramah's 
hydrostatic-press,  the  expeditious  filling 
of  the  working  cylinder  is  the  grand  de- 
sideratum— the  difficulty.  In  short,  from 
the  relations  of  the  two  pistons  concerned, 
(upon  which  relations  the  power  of  the 
machine  depends,)  it  is  impossible  the  ' 
filling  of  the  working  cylinder  can  be 
quickly  enough  effected,  "if  the  power  to 
be  used  is  to  be  derived  solely  from  the 
principle  of  the  hydrostatic-press.  From 
this  circumstance  arose  the  necessity  of 
lessening  the  disproportion  between  the 
two  pistons ;  so  as,  in  the  first  place,  to 
derive  only  part  of  the  efficient  force  re- 
quired, upon  the  principle  of  the  hydro- 
static* press ;  and,  in  the  next  place, 
make  up  in  some  degree  by  advantageous 
leverage,  that  could  be  worked  quickly 
and  powerfully,  to  impress  the  first  im- 
petus upon  the  water.  This  leverage 
seemed  attainable  most  easily  through 
the  principle  of  oblique  action  used  in 
the  Russel  printing-press ;  and  if  ob- 
stacles should  arise,  such  as  ascending  a 
steep  hill,  greater  than  the  primary  force 
at  command  could  overcome  by  full 
strokes  of  the  piston,  the  resultant  force 
might  easily  be  augmented,  by  the  em- 
ployment of  only  the  same  primary  farce, 
by  using  half-strokes  of  the  pump,  by 
keeping  the  oscillations  of  the  double 
joint  between  the  points  d  I  above  and 
d  1  below  the  line  of  direction  of  the 
piston  rod. 

Although  the  combination  of  levers 
for  working  the  pump  was,  I  think,  un 
exceptionable,  and  might  be  advantage- 
ously used  on  some  occasions,  still  the 
experiment,  on  the  whole,  failed. 

If  there  be  any  originality  in  the  com- 
bination, I  have  no  desire  to  reap  any 
advantage  from  it  by  way  of  patent.  I 
should,  indeed,  more  desire  to  hinder 
any.  one  else  from  so  doing;  first,  by 


offering  herein  the  unlimited  use  of  it  to 
any  one  who  may  chance  to  see  its  utility 
and  applicability;  and,  secondly,  by 
Btating,  that'  I  have  lately  constructed 
another  pump  upon  nearly  the  same  plan. 
This  pump,  during  the  summer,  I  have 
had  fixed  half-way  down  in  a  deep  well 
—the  surface  of  the  water  being  36  feet 
below  the  surface  of  the  earth,  and  I  have 
carried  the  eduction  pipe,  or  main,  up  to 
near  the  top  of  an  adjoining  chimney. 
From  the  main  go  lateral  pipes,  of  less 
diameter,  to  coppers,  sinks,  dairy,  &c. 

This  pump  raised  water  faster  than 
either  of  the  cocks  upon  the  lateral 
branches  would  deliver  it,  whilst  sub- 
ject to  only  the  pressure  of  the  atmo- 
sphere. The  water  then  accumulated  in 
the  main,  more  or  less,  according  to  the 
strength  and  activity  of  the  pumper. 
The  weight  of  the  column  of  water  in  the 
main,  which  kept  augmenting  only  until 
it  reached  a  point  now  to  be  noticed,  was 
adding  continually  its  pressure  to  the 
weight  of  atmosphere,  by  which  the  deli- 
very was  accelerated  by  the  cocks  upon 
the  lateral  branch,  turned  on  till  it  attained 
a  point  of  equilibrium—- a  point  at  which 
the  cock  upon  the  lateral  branch,  al- 
though of  less  diameter  than  the  main, 
or  the  barrel  of  the  pump,  delivered  water 
just  as  fast  as  the  pump  could  raise  it. 

When  all  the  cocks  upon  the  lateral 
branches  were  turned  off,  the  discharge 
up  at  the  chimney,  at  the  top  of  the 
main,  was  so  profuse  and  forcible,  that 
it  led  me  to  expect  that,  if  a  pump  of 
this  description  were  fixed  in  every 
house,  and  a  flexible  or  hose  pipe  fitted 
by  an  union  joint  to  the  end  of  the  main, 
or  at  some  more  convenient  part,  it 
might,  in  the  case  of  fire  in  the  establish- 
ment, be  of  considerable  use  as  a  fixed 
fire-engine,  as  well  as  serve  the  purposes 
of  an  ordinary  pump  for  domestic  uses. 

Kappa. 

Sept.  21,  1835. 

ON  RAILWAYS.    BV  JOHN  HBRAPATB,  ESQ. 
NO.    XI. 

On  the  Right  of  Property  in,  and  Piracy 
of,  Railway  Projections* 

In  a  state  of  society  so  constituted  as 
ours  4iow  is,  property  is  a  term  of  a  most 

feneral  and  comprehensive  signification, 
here  was  a  time  when  the  word  property 
was  solely  confined   to   signify  lands, 
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goods,  and  chattels ;  in  short,  something 
tangible  and  ponderous.  But  this  limita* 
tion  has  long  since  passed  away,  and  the 
offspring  of  the  mind  is  now  as  much  a 
man's  property  as  his  houses  and  lands 
are ;  he  is  even  liable  to  be  taxed  to  the 
relief  of  the  poor  for  the  produce  of  it. 
It  is  true,  in  common  parlance,  when  we 
call  such  a  one  a  man  of  property,  we 
immediately  understand  that  he  is  pos- 
sessed of  extensive  lands,  considerable 
money  in  the  funds,  or  a  large  stock  and 
floating  capital  in  trade.  We  never  cer- 
tainly designate  a  man  of  great  intellec- 
tual attainments  or  knowledge  a  man  of 
property ;  yet,  curiously  enough,  men 
claim  a  property  in  ideas,  and  law  has 
sanctioned  the  claim.  If  a  person  hear 
and  publish  the  sentiments  of  another 
for  his  own  profit,  though  he  had  paid  for 
the  information  and  had  heard  it  in  com- 
mon with  hundreds,  so  jealous  is  the  law 
of  the  author's  rights,  that  the  publisher 
is  amenable  for  the  publication  as  for  a 
theft,  unless  there  had  been  a  special  or 
implied  permission  to  publish.  This 
point  has  been  settled  in  the  celebrated 
case  of  Abernethy  and  the  Lancet,  Pro- 
perty, indeed,  is  now  a  term  so  very 
comprehensive,  that  it  includes  every 
thing  corporeal  or  incorporeal  which  can 
be  turned:  any  how  whatever  to  advantage 
or  profit. 

As  fast  as  a  new  species  of  property 
rises,  statutes  for  its  protection,  as  they 
are  called,  are  framed ;  but  it  would  be 
much  better  to  leave  it  to  the  protection 
of  the  common  law.  Thus,  in  literary 
property,  what  have  the  statutes  done  ? — 
abridged  the  author's  right  from  per- 
petuity to  twenty-eight  years.  Have 
they  not  by  this  means  plundered  his 
posterity  of  an  inheritance  probably  of 
the  utmost  value,  which  may  have  cost 
him  half  as  long  again  in  the  labour  of 
composition  as  the  time  allowed  for  his 
proprietary  right  ?  A  man  shall  devote 
a  long  life  to  the  perfection  of  some  ob- 
ject which  shall  be  an  honour  and  orna- 
ment to  his  country,  in  which  the  whole 
human  species  may  derive  a  perpetual 
and  incalculable  benefit,  yet  he,  the  au- 
thor of  all,  is  in  this  way,  by  legislative 
wisdom,  clipped  of  his  just  reward  and 
that  equitable  property  in  his  works, 
which  the  common  law  wonld  have  given 
and  secured  to  him.  Is  this,  I  would 
ask,  encouragement  ?  Is  it  even  equity 
or  honesty  ?    We  are  told,  «•  the  common 


law  is  the  perfection  of  reason,  whose 
object  and  end  are  justice  in  the  most: 
comprehensive  sense.''  Sorely  here;  sta- 
tute law  is  the  perversion  of  reason, 
whose  object  and  end  are  injustice  on  the 
most  incomprehensible  grounds. 

Public  interest  having  now  been  foimni^ 
to  be  deeply  connected  with   railways* 
projectors,  like  mushrooms,  have  sfftrnng* 
np  in  every  possible  direction.     Being1' 
objects  of  considerable  profit,  they  aire' 
sought  after  with  avidity.    Never  dioV 
phrenologist  more  sedulously  explore  tbw 
bumps  and  cavities  of  a  thief  or  a  sage's  / 
skull,  titan  railway  schemers  do  now  the  • 
knobs  and  vallies  of  old  mother  flank's! 
surface.    Smitten,  I  presume,  with1  the : 
"  amor  nummi,"  even  some  lawyers  are- 
turned  railway  projectors,  or  railway  eonw  ' 
pany  concoctors  5  bnt  of  this  more  by*. 
and-bye. 

Probably  it  is  not  of  much  consequence  - 
who  plans  and  executes  railways,  pin*  - 
vided  there  is  some  regard  paid  to  honour  * 
and  honesty;  for  the  difficulties  in  the 
executive  part  are  rarely  of  an  elevated  . 
character.     It  is,  however,  quite  neees*'  ' 
sary  to  check  the  effrontery  with  whteh 
some  invade  the  rights  of  others.    They 
think,  or  pretend  to  think,  because  tliete 
is  no  statute  for  it,  that  projectors  have 
no  protection,  and  that    every    daring 
knave,  who,  by   unblushing  impudence 
and  falsehood,  can  get  together  a  com- 
pany, may  play  the  rook  on  the  inven* 
tion  of  his  neighbour.    This  is  particu- 
larly the  case  with  a  few  who  affect  te 
appear  before  the  world  as  the  more  re- 
spectable portion  of  the  engineering  pro* 
fession. 

It  is  with  the  view  of  showing  these 
railway  purloiners  that  they  have  no  such 
privilege  of  self-appropriation,  and  can- 
not make  these  thefts  with  impunity,  that 
]  now  call  public  attention  to  the  subject, 
and  I  trust  it  will  not  be  in  vain.  At' 
least,  I  hope  it  will  excite  some  one, 
within  the  circle  of  whose  pursuits  it 
more  immediately  falls,  to  take  the 
matter  up,  and  to  show  the  public  in 
befitting  terms  the  gross  illegality  as  well 
as  injustice  of  such  conduct  If  my  ob- 
servations have  this  effect,  the  end  wiH 
be  answered  and  justice  will  be  done. 
Men  of  honourable  minds  wilt  see  that 
they  cannot  support  such  schemes  with* 
out  contaminating  their  own  fair  charac* 
ters,  and  will  consequently  find  it  need* 
fttl  to  shrink  from  such  unprincipled 
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plunderers,  as  they  would  from  the  con- 
tact  of  some  fool  fiend  or  midnight 
burglar. 

r  perhaps  we  shall  not  lose  our  labour 
if  we  examine  the  grounds  on  which  these 
g&Uiemen  defend  their  invasions.  "  Every 
individual,"  say  they,  "  has  an  equal 
right  to  project  a  railway,  and  the  whole 
country  is  as  much  open  to  one  as  to 
anther,  Consequently  it  follows,  that 
A,  B,  Q„  to  the  end  of  the  alphabet,  have 
severally  a  common  independent  right  to 
projection  and  execution,  and  there  be- 
ing no  Act.  to  give  a  preference,  any  one 
or  a  dozen  may  design  the  same  line  and 
get  as  many  companies  if  they  can." 
Now  this  reasoning  is  exceedingly  spe- 
cious, but  exceedingly  false.  We  grant 
that:  the  right  of  projection  is,  in  the 
first  instance,  open  to  all.  We  grant, 
also,  that  there  is  no  statute  law  on  the 
subject,  and  that  no  one  has  any  prefer, 
able  right  We  will  go  farther :  we  will 
admit  that  a  dozen,  or  a  hundred  if  thejr 
please,  may  survey  the  same  line,  publish 
the  same  plan  and  section,  and  form  as 
many  companies ;  but  then  they  must  be 
independent,  coexistent,  and  simultane- 
ous. If  any  one  males  his  surveys  and 
publishes  his  plan  before  another,  and, 
at  the  same  time,  is  progressing  with  a 
company,  that  man  has  a  prior  proprie- 
tary right,  by  the  common  law  of  the 
land,  which  cannot  be  wrested  from  him 
or  invaded.  "When  a  man,"  says  Sir 
William  Blacks  tone,  speaking  of  literary 
labours,  "  by  the  exertion  of  his  rational 
powers  has  produced  an  original  work, 
he  seems  to  have  clearly  a  right  to  dispose 
of  that  individual  wotk  as  he  pleases; 
and  any  attempt  to  vary  the  disposition 
he  has  made  of  it,  appears  to  be  an  in- 
vasion of  his  right,"  If  this  be  true  in 
literary  works,  which  commonly  require 
only  the  exertion  of  the  mental  faculties, 
how  much  more  so  is  it  in  railway  designs, 
which  not  merely  require  mental  but 
great  bodily  exertion,  and  considerable 
expense  into  the  bargain  ?  The  truth  is, 
no  man  who  has  a  single  idea  of  law  or 
justice  would  attempt  to  question  it,  and 
certainly  no  one  who  is  not  lost  to  every 
sense  of  honour  and  honesty  would  think 
of  trying  it*  But  some  engineers,  it 
would  seem,  and  lawyers  too,  are  not 
overloaded  with  honour  or  honesty.  Pos- 
sibly these  terms  are  not  in  their  vocabu- 
lary, or  they  may  have  in  their  creed  an 
additional   or  eleventh  .commandment, 


which'  they  better  understand  'and  more, 
devoutly  observe— u  Take  care,  first  of  all 
things,  of  thyself;  keep  what  thou  hast, 
and  catch  what  thou  canst." 

Bracton  informs  us  that  the  common 
law  is  "  universally  comprehensive/'  ex- 
cluding no  kind  of  property  whatever ; 
and, the  boasted  axiom  of  it  is,  that  "  it 
provides  a  remedy  for  every  injury." 
Will  any  one  then  say  that  to  invade  the 
line  a  man  has  laid  down  and  surveyed 
for  a  railway,  at  great  labour  and  cost, 
and  to  endeavour  to  take  it  from  him, 
and  of  course  to  deprive  him  of  that  fair, 
credit  and  remuneration  to"  which  he  is 
entitled,  and  which  he  may  reasonably 
expect  for  his  pains  and  expense,  is  not 
a  remediable  injury  within  the  strictest 
sense  of  the  word  ?  But  these  railway 
rooks  will  tell  you,  that  they  have  sur- 
veyed the  same  line,  and  have  been  at 
equal  or  greater  expense  than  the  man 
they  oppose.  True,  but  who  gave  the 
first  iaea ;  who  made  the  first  survey  ; 
who  first  published  his  plans?  This  is 
the  man  in  whom  the  right  of  property 
is  vested,  if  he  is  still  occupied  with  the 
same  line  and  has  not  abandoned  it  for 
another.  If  others  have  gone  over  the 
same  track  subsequently,  knowing  what 
he  had  done,  and  that  he  is  still  in  the 
field,  their  loss  must  be  their  reward  for 
their  want  of  honour  and  manly  feeling. 
As  to  the  absence  of  statute  law  on  rail- 
ways, they  are  notoriously  a  new  subject 
altogether,  which,  happily  for  projectors, 
is  not  yet  ripe  enough  for  legislative  in- 
terference. But  that  railway  designs  are 
not,  therefore,  without  the  pale  of  the 
common  law,,  hear  what  Mr.  Justice 
Willes  says.  "  The  principles  of  private 
justice,  moral  fitness,  and  public  con-* 
venience,"  observes  this  learned  judge, 
"  when  applied  to  a  NEW  SUBJECT, 
make  common  law  without  a  PRECE- 
DENT." What  can  be  more  apposite,  or 
more  conclusive  ?  Though  there  is  no  sta- 
tute law,  these  things  are,  notwithstand- 
ing, obviously  within  the  rigid  cognizance 
of  the  common  law.  Where  else  would  be 
the  "  perfection  of  reason"  which  the 
common  law  assumes  to  be,  if  it  afforded 
no  protection  to  invention  and  bodily  la- 
bour ?  Where  would  be  the  justice  it 
professes  to  have  for  its  end  and  object, 
if  after  a  man  had  exhausted  his  mind 
and  his  means  on  any  subject— aye,  and 
for  public  convenience  too*— it  leaves 
him  to  be  robbed  of  his  reward  by  every 
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graceless  knave  who  has  the  audacity 
to  try  and  the  strength  to  do  it  ? 

To  avoid  the  stigma  of  taking  the  iden- 
tical line,  aomc  have  recourse  to  a  stra- 
tagem* which,  in  my  opinion,  is  more 
disgraceful  than  a  direct  piracy  of  the 
line  itself.  They  take  the  main  features 
of  the  line  and  deviate  here  and  there 
where  it  is  of  no  consequence  j  and  then, 
with  all  imaginable  modesty,  call  it  a 
new  line.  For  instance,  if  it  is  a  level 
open  country,  they  will  sweep  off  a  little 
to  the  right  or  the  left  and  come  in  again 
at  the  grand  points.  If  a  hillock  inter- 
venes they  will  go  round  one  side,  the 
Original  projector  having  gone  round  the 
other,  never  heeding  a  few  feet  of  em- 
bankment and  cutting.  If  the  first  line 
runs  along  one  side  of  a  river  they  will 
carefully  take  the  other,  feeling  it  deli- 
cate to  encroach  on  the  man  they  intend 
to  ruin.  But,  wherever  a  town',  or  im- 
portant village  lies,  or  the  countiy  pre- 
sents a  difficulty,  there  their  delicacy 
vanishes,  and  plump  they  fall  into  the 
track  of  the  man  they  do  not  like  to  en* 
Cf  oach  on.  So  very  prettily  indeed  do  they 
Sometimes  manage  it,  that  if  the  two  lines 
Were  laid  down  on  a  map,  it  would  be 
difficult  to  distinguish  the  piratical  from 
the  true  line,  unless  by  its  graceful  sinuo- 
sities about  the  latter.  What,  how- 
ever, does  this  amount  to  but  a  colour- 
able alteration,  a  paltry  subterfuge,  a 
cowardly  effort  to  bide  a  theft  the  man 
is  conscious  of,  but  wants  impudence  or 
courage  to  defend  ?  Give  me,  if  I  must 
choose,  him  who  boldly  seizes  the  whole. 
If  he  robs,  he  robs  openly ;  but  the  other, 
like  a  sneaking  assassin,  waits  his  oppor- 
tunity to  stab  that  he  may. plunder  se- 
curely. Cunning  is  here,  however,  of 
no  avail.  The  law  acts  on  a  broad  basis, 
and  will  protect  the  original  plans  front 
any  colourable  alteration,  as  much  as  it 
will  from  direct  theft.  If  not,  who 
would  be  safe?  Between  the  chief  points 
there  may  be  several  courses  equally 
good,  out  ot  which  the  engineer  chooses 
one,  for  he  cannot  have  all,  So,  with  a 
hill,  or  a  river  in  the  direction  of  his 
line,  he  must  go  on  one  side,  he  cannot 
go  on  both  sides.  The  merit  of  design 
lies  not  in  these  minutiae,  bntin  the  grand 
points  taken  as  a  whole.  Would  it  then, 
for  a  moment,  be  entertained  that  pre- 
serving these  great  points,  and  selecting 
one  of  the  unimportant,  which  the  pro* 
jector  had  necessarily  rejected,  consti- 


tute originality?  The  Court  of  Chan- 
eery  would  soon  tell  him,  who  might 
have  the  hardihood  to  try  it,  a  different 
tale. 

As  it  is  obvious  that  two  enjrin* 
may  fairly  and  bona  fide  project  " 
between  two  towns,  etcher  at  the  i 
or  different  times;  it  may  be  asked*' 
is  the  test  for  piracy,  and  to  when 
tance  must  one  deviate  from  the 
to  escape  the  charge  r    This  will  dej 
how   far  the   two  terminus  towns 
apart.    If  they  are  far  asunder,  it 
generally  be  assumed,  that  when 
lines  are  so  projected  as  closely  to 
bi:a?e  the  same  intermediate  towns* 
one  is  a  piracy  of  theother,  otherwise  i 

I  have  once  or  twice  been  asked*'' 
a  man  has  projected  a  railroad  and 
not  proceed  with  it,  is  be  to  hold 
line  interminably  to  the  exel 
others,  and  the  prevention  of  the  c< 
from  having  a  railroad  V    Surely 
but  a  fair  time  must  be  allowed  hi 
try  his  strength.    He  is  not  to  be  j( 
out  of  his  right,  because  he  cannot  ( 
saltum  get  a  company ;  nor  is  his  chat 
of  success  to  be  thwarted  by.  slander^ 
trigue,  or  dastardly  machinations.  - 
he  is  so  treated,  1st  him  lay  his 
fairly  before  the  public,  and  1  am 
dent  the  general  high  character  of  gen  I 
men  who  support  these  schemes  \ 
not  be  appealed  to  in  vain,  nor  will 
authors  of  such  conduct  fail  to  rei 
their  just  reward. 

While  I  am  on  this  subject  I  ougfcftV 
perhaps,  to  notice  the  unfairness  with; 
which  some  engineers  decry  rival  lines*" 
But  this  is  a  course  so  pitiful  and  mean> 
a<  usually  to  receive— and  it  is  to  be  hoped 
will  always  insure — the  full  meed  of  un* 
qualified  contempt  and  immeasurable 
scorn. 

I  have  only  to  add,  that  conscious  of 
my  inability  to  do  justice  to  the  subject 
of  this  letter,  I  have  undertaken  it 
merely  to  break  the  ice  for  others,  and. 
with  The  hope  too,  that  it  may  induce 
some  gentlemen  to  look  care  folly  into 
the  merits,  as  to  originality,  of  the  lines 
they  are  supporting,  so  as' not  to  be  de- 
luded by  individuals,  who  care  but  little 
for  others,  or  for  the  character,  or  in*, 
deed  for  the  success  of  the  measure,  so 
long  it  tells  well  for  themselves. 

John  Herapath. 

Ksasiagtttt,  Stat.  Its* 
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A  book  of  figures*  such  as  the  Nautu  idea  of  the  phenomena  which  it  is  iu- 

cal  Almanac,  presents  to  the  minds  even  tended  to  unfold.    It  may  be  compared 

of  those  who  profess  considerable   ac-  to  a  piece  of  written  music,  the  mere  pe- 

quaintance  with  astronomy,  but  a  feint  rusal  of  which  is  completely  satisfactory 
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only  to  those  to  whom  the  artificial  svm-  at  the  proper  angles   for   the   intervals 

boh  of  sound  are  entirely  and  practically  chosen.    Then  through  the  extremities  of 

familiar.  the  radii^describe  the  curve  SI  P  Z5  to 

f  .  To  many  of  your  readers,  I  apprehend,  represent  the  comet's  orbit  on  its  cwm.^ 

.  *  geometrical  construction  founded  on  plane. 

the  recorded  elements  of  the  comet  which  Upon  the  line  of  nodes  let  tnll  perpen-  . 

is  now  engaging  our  attention,  and  an  diculars  from  the  several  points,  and  d> 

explanation  by  its  means  of  the  calcula-  minish  each  of  them  in  the  ratio  of  radius 

tions  which  the  Nautical  Almanac  ex-  to  cosine  inclination  (1  :  cos.  17?  4*  6);. 

hibits,  may  prove  interesting.  through  the  points  thus  obtained  draw  ^ 

The  elements  are  those  of  M.  de  Pon-  another  curve  (the  inner    one    in    the .  . 

tearalant,  as  follows:—  figure),  which  will  represent  the  corners  ; 

«     .  orbit  projected  upon   the   plane  of   %\\e 

LDBgitade  or  the  ascending  node....   55   30  ecliptic.     With  the  mean  radius  of  the '' 

Place  of  the  perib«iion  tm  the  orbit,  earth's  orbit  describe  a  circle  or  arcsnffi-  ' 

.jrysEnsssE-^c  «ent «°  inc,°de  ihe  p°riio»  »1,ich  ?"?% 

tweea  node  and  perihelion no  5S*3  sponds  in  point  of  time  to  the  period  of 

V^FJ^£*1»™*&    l1   "'*  the  comet's  motion  through  the  supenor  . 

Bujor 0-96752  part  of  its  OTbit  *     Then  the  earth's  pos>- 

Semiaxis  major...... i—,.:,\*r98!!J«  tion  huts  orbit  for  dates  corresponding:  to 

^JS&ZttZr™"*"*  the  positions  of  the  comet,  are   to    be 

marlced  by  means  of  its  longitudes  taken 

In  fig.  1,  the  paper  represents  die  plane  fnm  an  eJpheiT1eris. 

of  the  ecliptic;  but  during  a  portion  of  Fqt  lhe  constructi0n  of  fig.  2  (to  W  " 

the  process,  it  is  convenient  to  take  it  usedin  connexion  with  the  former  figure), 

for  the  plane  of  the  comets  orbit.    Jn  we  must  determine  the  intersection  and 

fig.  2,  the  paper  represents  a  plane  at  ition  of  llie  Cometary  plane  with  re- 

Tight  angles  to  the  ecliptic,  viz  that  of  Jpect  l0  that  of  the  solstitial  colure.   This  * 

the  solstitial  colure.    These  two  figures,  isr  done  by  resolving  aright-angled  sphe- 

therefore,  have  a  relation  similar  to  that  rical  n.iallgie,  wherein  is  given  cue  leg, 

of  the  ground  plan  and  elevation  of  a  yiz  the  compiement  of  55»  30%  and  one 

building.  angle  =17  44  4';  in  the  result  we  ob- 

The  part  of  a  comet  s  orbit  interesting  (am  tbe  hvpothenuse  =  35©  49',  the  other 

to  us,  is  confined  to  the  neighbourhood  of  le  _  7'5o  27\  and  the  other  leg=  10° 

the  perihelion.    In  the  present  case,  the  ^      Having  then  drawn  a  second  line 

portion  lying  between  the  two  nodes  is  ^  g,  ft  (f     2)  parailei  t0>  an<j  at  a  SUIt: 

most  convenient  for  our    purpose.      It  abie  distance  from  the  former,  make  the 

comprises  a  period  of]  18*35  days  nearly.  an  le  ^  g  y  =  10o  iff,  and  the  angle 

In  order  to  lay  down  the  orbit,  the  #  s  I  (fig.  1)  =  35*  49'.     From  the  se- 

radii  vectores  and  anomalies  for  regular  vera,    oints  in  the  or^naZ  orbit  (not  the 

intervals  of  time   on   each  side   of  the  pro:ected  0ne),  let  fall  the  ordinales  SI  a, 

perihelion,  must  be  obtained— the  loga-  19J  29Cj8rf,  I8e,  &c.    Next  transfer  to  ' 

rithms  of  the  former  are  given   in   the  the  lme  vsr  (fi^s)  tbe  distances  cut 

Nautical  Almanac;  the  latter  may   be  0ff  by  t}iese  ordinales,  measuring  in  every 

deduced  by    Mr.  Woolhouse  s  method,  €ase  from   s^   alld  erect  perpendicular 

or  they  may  be  obtained  approximately  onKnates  at  the  several  points,  the  lengths 

from  the  tables  of  parabolic  motion,  and  of    jj  wMch  are  t0  be  l0  tbe  correSpond- 

corrected  for  the  elliptic  differencs.    ^  in    ordinates  in  fig.  1  as  radius  to  the 

Having  drawn  CSC,  and  S  A  at  right  ^^  of  76o  27^    Tbe  summit  of  the  * 

angles  to  it,  the  latter  will  represent  the  fim  of  lhege  ordiDates  will   fall  upon 

first  point  of  Anes ;— set  off  A  b  #  =55  #  s'  #  ;  and  a  curve  being  drawn  from 

30',  and  draw  75  S  Si  for  the  line ol  nodes;  thence  tbrougb  tbe  other  ordinate*,  will 

also  set  off,  SI  SP=110°  58*^,  and  on  represent  the  comet's  oThit,  as  seen  by  an 

each  side  of  Pp  draw  the  radn  vectores  €ve  plaeed  in  tbe  plane  0f  1ne  ecliptic  at 

"" : __ an  infinite  distance  in  the  direction  S  A. 

*  The  scale  of  my  original  figure  was  five  inches  xj         ^      ft         principle,  if  perpendicil- 

for  the   earth's  mean   distance,   and  the  comet's  ujfira  mc  pqmc  pnuvipig,  *«   r'i"^ 

E  laces  on  Ihe  orbit  marked  for  every  four  <lays ;  it 7         ~                 ; 
as.  been  reduced  for  engraving  4»  two  inches,  and. .       *  This  circle  <n*  arc  must  be  mate  eccentric  la- 
the intervals  extended  to  ten  days  to  avoid  con-  the  sun.  by  placing  its  centre  at  0*0168  from  th*  . 
fusion,  ami's,  in  die  direction  of  long.  $80**. 
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Kirs  be  let  fall  from  the  points  of  the 
earth's  orbit  upon  the  line  S  A,  and  their 
lengths  severally  set  off  on  the  line  #  S  SI 
in  fig.  2,  the  points  so  determined  will 
represent  the  earth's  several  positions  on 
the  vertical  plane  relatively  to  those  of 
the  comet  before  exhibited. 

So  far  we  have  proceeded  with  refer- 
ence  to   the  ecliptic.     But,  in  modern 
times,  a  reference  to  the  plane  of  the 
equator  has  gradually  obtained  the  pre- 
ference over  the  ancient  method.    Now 
since  the  equator  and  ecliptic  are  both 
perpendicular  to  the  solstitial  coin  re,  their 
angle  of  intersection  will  be  represented 
in  fig.  2  by  its  true  value.    Therefore, 
making  the  angle  SI  S'O=23027  7',  the 
line  QS'Q  will  represent  the  intersection 
of  a  plane  passing  through    the  sun's 
centre,  and  parallel  at  all  times  to  the 
earth's  equator.     Then,  if  we  draw  from 
the  comet's  orbit  the  ordinates  SI  a,  19  b, 
29c,  8d,  18  e,  &c,  they  will  be  equal  to 
the  values  denoted  by  the  letter  z  in  the 
table  of  co-ordinates  (Nautical  Almanac, 
1836,   p.  491),    and  the  corresponding 
abscissas,  Sa,  Sb,  Sc,  &c,  will  be  the 
values  denoted  by  the  letter  y.     More- 
over, if  in  fig.  1,  ordinates  be  demitted 
from  the  projected  orbit,  upon  the  line 
#S£,  they  will  exhibit  the  values  de- 
noted by  "the  letter  x.    By  proceeding 
similarly,  in  regard  to  the  earth's  places 
in  both  figures,  we  shall  obtain  (with  con- 
trary signs)  the  values  denoted  by  Z,  Y,X. 
Those  who  have  examined  the  Nau- 
tical Almanac   ephemeris    of  Halley'« 
comet,  and  the  sketch  of  its  anticipated 
apparent  path,  will  have  perceived  that 
an  uncertainty  in  the  epoch  of  perihe- 
lion,  chiefly  affects  the  declination  of 
the  comet,  at  and  after  its  passing  the 
ascending  node.    Haying  this  in  view, 
I  was  much  perplexed  by  the  notice 
(which  appeared  in  the  Times)  of  the 
first  observation  of  its  place  by  Dr. 
Hussey  on  the  23d  of  last  month ;  for 
the   declination    there    quoted    being 
23°  45'  20 ",  the    writer  immediately 
gives  the  corresponding  computed  place 
in  the  Nautical  Almanac,  as  25°  21'-1, 
and  adds,  "  A  closer  agreement  could 
not  have  been  hoped  for."    Now,  the 
declination  actually  given  for  23d  Au- 
gust in  the  book,  is  24°  45'  3";  that 
quoted  being,  in  reality,  applicable  to 
27th  August.     But  the  difference  be- 
tween the  two  former  numbers  (very 
nearly  a  degree),  appeared  to  me  much 


too  jpreat  to  justify  the  writers  ex- 
pression of  satisfaction;  and  I  conse- 
quently inferred  a  typographical  error*, 
and  that  the  declination  really  observed 
was  24°  45' 20". 

A  determination  of  the  comet's  ap- 
parent place  on  the  1st  of  September, 
by  Plana,  and  a  rough  one  obtained  at 
Lewes,  on  the  night  of  the  17th  inst., 
concur  in  removing  the  doubt  which 
existed  in  my  mind,  as  to  the  true  place 
of  the  comet  in  its  orbit.  They  show  ■ 
that  the  epoch  of  perihelion  originally 
deduced  by  Pontecoulant,  upon  which 
the  Nautical  Almanac  ephemeris  is 
founded,  viz;,  November  7th,  ought 
to  be  postponed  nearly  (if  not  quite) 
ten  days.  The  effect  of  this  difference 
upon  the  future  apparent  path  of  the 
comet  is  very  considerable ;  for,  instead 
of  passing  below  the  seven  stars  of  the 
Great  Bear,  it  will  actual lv  go  above, 
between  them  and  the  tail  of  Draco. 

I  ought  to  state,  that  M.  de  Ponte- 
coulant, in  a  small  tract  issued  some 
months  since  (and  which  is  just  pub- 
lished in  English  by  Colonel  Gold), 
states,  that  his  re-calculation  of  the  per- 
turbations has  induced  him  to  postpone 
the  perihelion  to  November  13tb,  and 
he  gives  an  ephemeris  and  map  founded 
on  the  elements  so  corrected.  Accord- 
ing to  these,  the  comet  ought  to  pass 
through  the  quadrilateral  of  the  Great 
Bear.  But  that  even  these  calculations 
are  based  upon  too  early  an  epoch,  is 
evident  from  their  giving  for  the  17th 
of  this  month,  a  place  in  the  apparent 
path  too  forward  by  about  24  days'  mo- 
tion. 

Your  correspondent,  at  p.  429,  has, 
indeed,  mentioned  the  17th  of  Novem- 
ber for  the  arrival  of  the  comet  at  its 
perihelion ;  but  I  cannot  help  thinking, 
that,  in  this  respect,  he  has  somehow 
blundered  out  the  truth  /  for  the  state- 
ment is  quite  inconsistent  with  the  rest 
of  his  deductions,  which  all  correspond 
to  the  epoch  of  the  Nautical  Almanac ; 
viz.,  the  7th  of  November.  As  for  the 
ephemeris  which  he  professes  to  have 
•  taken,  "  with  a  few  corrections,"  from 
the  authority  just  mentioned,  he  really 
has  contrived  to  mystify  it  in  such  a 
manner  as  to  render  it  Quite  valueless. 
I  am,  &c. 

J.  W.  WOOLLGAR. 
Lewes,  Sept.  20tb,  1835. 

(To  be  continued  next  week.) .  - 
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f»  ttTBNT  taW  AM1NDMBNT  ACT. 

The  provisions  of  this  Act  (inserted  in 
•ttr  hut  Number)  may  be  considered 
under  four  hemds. 

I.  The  right  which  it  confers  on  pa- 
tentees of  disclaiming;  or  altering  any 
thing  which  they  may  see  amiss,  either 
in  the  titles  or  in  the  specifications  of 
their  inventions.    (Clause  I.) 

II.  The  right— opportunity  at  least— 
which  it  gives  to  every  one  to  patent  any 
thing  he  pleases,  which  does  not  happen 
to  be  in  public  and  general  use.    (Clause 

llf.  The  power  given  to  the  Privy 
Council  to  grant  an  extension  of  the 
usual  term  in  Letters  Patent  (14  years) 
for  any  period  not  exceeding  seven  vears. 
(Clause  IV.) 

IV.  The  alterations  in  the  forms  of 
process  in  actions  for  infringement. 
(Clauses  I  If.,  V.,  and  VI.) 

1.  The  privilege  of  disclaiming  and 
altering  is  thought  well  of  by  many — by 
some  for  whose  opinions  we  entertain 
great  respect ;  but  for  reasons  which  we 
have  of  I  en  stated,  and  need  not  here  do 
more  than  generally  refer  to,  (see  Me* 
cbanics'  Magastne,  vol.  xiv.  pp.  26,  43, 
271,296,317,352,)  we  are  persuaded  that 
it  will  operate  most  mischievously  for  the 
public,  and,  in  the  long  run,  for  in- 
ventors  themselves.  We  do  not  dispute 
that  there  are  at  this  present  time  many 
patents  for  most  useful  and  profitable  in- 
vention?, which,  for  want  of  a  little 
patching,  are  in  great  danger;  indeed, 
we  know  of  several  that  are  so,  and  dare* 
say  the  number  might,  on  a  rigid  scru- 
tiuy,  be  wonderfully  multiplied.  Neither 
should  we  dissuade  any  one  from  making 
the  best  of  the  opportunity  now  afforded 
to  him ;  on  the  contrary,  we  would  ad» 
vise  every  patentee  who  imagines  he 
could  be  benefited  by  a  little  disclama* 
tion  or  alteration  to  lose  no  time;  we 
wish  to  see  the  law  now  that  it  is  law, 
and  as  long  as  it  is  law,  followed  out  as 
speedily  as  possible,  and  to  the  greatest 
extent  possible,  that  it  may  be  seen  how 
far  our  apprehensions  of  its"  evil  tendency 
are  well  founded.  If  we  are  right  in  our 
anticipations,  the  result  will  be,  that 
though  some  few  meritorious  inventions) 
of  a  past  date,  will  he  saved  by  this 
means  to  their  authors,  the  majority  of 

Satentees  will*  from  this  time  henceforth, 
estgnedly  specify  in  so  loose,  careless, 
and  mystifying  a  style,  that  the  great 


object  of  granting  such  exclusive  privi- 
leges— which  is,  that  the  public  may 
obtain  in  return,  full,  clear,  and  explicit 
disclosures  of  the  nature  of  the  inven- 
tions patented— will  be  to  a  large  extent 
wholly  defeated.  Liberty  to  disclaim 
and  alter  is  substantially  neither  more 
nor  less  than  a  bounty  on  faulty  spe- 
cification. No  one  can  expect  to  pre* 
mote  good  and  sound  practice  by  an  act 
of  indemnity  for  botchers. 

We  are  presuming,  of  course,  that  the 
privilege  to  disclaim  and  alter,  as  con- 
ferred by  the  Act,  is  one  which  may  be 
readily  and  effectually  exercised.  The 
fact,  however,  is  not  so ;  for  60  clumsily 
has  the  Act  been  drawn  up,  that  it  is 
doubtful  whether  the  privilege  is  really 
worth  any  thing.  We  happened  to  make 
the  first  application  (in  behalf  of  a 
client)  that  was  made  under  the  new 
law  at  the  Attorney-General's-office,  for 
a  fiat  to  lodge  a  memorandum  of  altera* 
tion;  and  were  informed,  that  the  sta- 
tute left  the  form  of  proceeding  in  so 
much  doubt,  and  in  any  view  so  open  to 
serious  exceptions,  that  it  could  not  be 
acted  upon  until  a  Case  was  laid  before 
the  law-officers  of  the  Crown  for  their 
consideration  and  opinion;  and  that  it 
was  much  doubted  whether  it  could  be 
acted  upon  at  all.  A  Case,  pointing  out 
the  technical  difficulties  in  the  way,  has 
been  accordingly  prepared,  and  will  be 
submitted  to  the  learned  gentlemen  forth* 
with.  We  need  not  at  present  trouble 
our  readers  with  a  detail  of  these  diffi- 
culties, but  we  shall,  at  some  future  time, 
lay  both  the  Case  and  the  Opinions  upon 
it  before  them. 

II.  The  second  clause  of  the  statute 
enacts,  that  though  an  invention  for 
which  Letters  Patent  have  been  granted, 
may  have  been  previously  invented  and 
used  by  others— published  even  to  all 
the  world,  though  not,  perhaps,  used 
by  all  the  world— yet  on  the  Judicial 
Committee  of  the  Privy  Council  "  being 
satisfied  that  the  patentee  beUevtd  Aim~ 
stifio  be  the  first  and  original  inventor  ;'* 
and  "  that  such  invention,  or  part  thereof, 
had  not  been  publicly  and  generally  used 
before  the  date  of  such  Letters  Patent," 
then  new  Letters  Patent  may  be  granted 
to  him,  which  "  shall  be  available  in 
law  and  equity,"  to  give  to  the  patentee 
"  the  sole  right  of  using,  making,  and 
rending  such  invention  as  against  all 
rsRSONs  wiUTsoiVBa,  any  law,  i 
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or  custom  to  the  contrary  notwithstand* 
ing  "!  I !  We  do  not  hesitate  to  designate 
this  as  one  of  the  most  monstrous  pro* 
visions  which  e? er  disgraced  the  Statute 
Book.  "  Publicly  and  generally  used  1" 
What  are  we  to  understand  by  these 
words  ?  Will  the  use  of  an  invention  by 
ten  or  twenty  persons  out  of  a  hundred 
of  a  class  to  whom  the  invention  is  Of 
advantage,  or  by  two  or  three  places  out 
of  a  dozen  where  the  manufacture  to 
which  it  has  reference  is  carried  on,  con* 
stitute  such  &  public  and  general  use  of  it 
as  will  save  it  to  the  public?  Clearly  not; 
far  as  the  framers  of  the  Act  have  (strange 
to  say)  omitted  to  alter  the  ratios  of  num- 
bers, every  generality  must  still,  un- 
fortunately as  it  happens,  include  a  ma- 
jority. The  ten  or  twenty  persons  then 
who  have  previously  known  and  used  the 
invention — the  two  or  three  places  out 
of  the  dozen  where  it  has  been  in  use— 
may  see  it  all  at  once  taken  from  them, 
by  any  one  who  can  with  a  safe  con- 
science, or  with  no  conscience  at  all, 
aver  that  he  never  heard  of  it  be- 
fore !  If,  for  example,  an  improvement 
in  the  woollen  manufacture  has  been 
practised  in  Dorsetshire,  but  has  .not 
found  its  way  into  Wilts,  Somersetshire, 
Gloucestershire,  and  all  the  Ridings  of 
Yorkshire,  that  would  unquestionably  be 
a  case  of  an  invention,  "  not  publicly 
and  generally  used."  It  would,  there- 
fore, be  in  the  power  of  some  cunning 
knave  to  take  out  a  patent  for  it,  which 
would  be  available  to  him  and  his  assigns, 
♦'in  law  and  equity,'1  (God  save  the  mark  1) 
against  not  only  all  Wilts,  all  Glou- 
cestershire, all  Somersetshire,  and  all 
the  Ridings  in  Yorkshire,  but  against 
all  Dorsetshire  to  the  bargain,  though  in 
that  particular  locality  it  may  have  oeen 
in  use  time  out  of  mind,  and  regarded 
—justly  regarded — by  every  one  there 
as  common  property.  The  Judicial 
Committee  are,  however,  to  be  "sa- 
tisfied" that  no  knavery  is  practised; 
fully  satisfied  that  the  interloping  pa- 
tentee really  "  bekeved  himself  to  be  the 
first  and  only  inventor."  Wonderful  se- 
curity this  1  How  are  they  to  get  at  the 
belief  of  the  party  ?  How  is  it  to  be 
proved  ?  Hitherto,  belief  has  been  re- 
garded as  a  thing  extremely  easy  of 
simulation,  and  incapable  of  verifica- 
tion ;  but  behold  a  new  court  of  inqui- 
sition erected,  which  is  to  be  able  to 
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decide  a  question  of  belief  as  easily  as  a 

Suestion  of  assault  and  battery  1  Wo 
oubt  whether  in  the  whole  compass 
of  English  legislation  there  is  any  thing 
to  match  this.  Even  supposing  it  were 
possible  to  be  "  satisfied0  beyond  aU 
possibility  of  doubt,  that  the  patentee  of 
an  invention,  previously  but  not  "gene* 
rally"  known  and  used,  was  utterly  igaoi 
rant  of  its  prior  existence-*-what  are  we 
to  think  of  the  policy  of  punishing  all  the 
rest  of  the  community  for  this  one's  igm* 
ranee  t  Of  the  justice  of  depriving  a 
number  of  persons  of  an  invention  which 
they  have  been  long  in  the  actual  pot* 
session  and  enjoyment  of,  because  some 
one  of  more  wit  than  knowledge  hap* 
pens  to  be  at  the  useless  trouble  of 
reinventing  it  for  them  P  Of  the  wisdom 
of  giving  every  ignorant  man  a  right  to 
appropriate  to  himself  every  thing  of 
what  he  can  safely  say,  "  I  never  saw, 
or  heard  of  it  before?"  Were  such  a 
rule  as  this  to  hold  good,  then,  indeed, 
might  we  adopt  with  a  little  alteration 
the  words  of  the  poet,  and  say  •*  since 
ignorance  is  bliss,  'twere  folly  to  be 
wise."  Great  folly,  indeed,  for  men  of 
original  and  inventive  minds  to  make 
themselves  acquainted  with  what  others 
have  done  before  them  —  matchless 
folly  ever  to  take  a  book  of  inventions 
into  their  hand,  since  the  less  they  know 
of  what  has  been  previously  accomplish- 
ed, the  more  they  would  conscientiously 
be  able  to  appropriate  to  themselves, 
that  is,  always  supposing  them  to  have 
some  grains  of  conscience  as  well  as 
M  goupans"  of  genius.  For,  be  it  ever 
remembered,  it  is  only  the  public  and  ge- 
neral use  of  an  invention  that  is  to  pre- 
vent any  man  from  appropriating  it, 
whether  in  ignorance  or  in  fraud,  to  him- 
self. A  full  description  of  it  may  have 
appeared  in  print,  in  all  the  journals 
even  of  the  kingdom ;  it  may  be  a  thing 
perfectly  well  known  to  every  person  of 
ordinary  acquaintance  with  scientific  li- 
terature ;  yet  all  this,  notwithstanding, 
if  it  ha  8  not  found  its  way  into  general 
use,  and  if  a  reinventor  of  it  can  only 
contrive  to  persuade  the  Judicial  Com- 
mittee of  the  Privy  Council  that  he 
"  believed"  he  was  the  first  inventor  of 
it ;  then,  is  it  to  become  for  fourteen 
years  this  person's  exclusive  property ! 
Nay,  so  absolute  is  this  supervening  title, 
that  it  may  actually  have  the  effect  of 
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robbing*  many  an  ingenious  man  of  his 
own— of  making  a  second  inventor's 
right  far  better  than  that  of  the  first. 
A  person  may  have  invented  and  com* 
mnnicated  a  most  valuable  discovery  to 
a  public  journal—made  a  present  of  it, 
in  fact,  to  the  public,  and  with  a  view  to 
the  benefit  of  the  public  alone— but  if 
the  public  should  not  happen  to  be  suf~ 
aciently  alive  to  its  merits  (a  common 
enough  case),  should  some  time  pass 
away  without  "its  being  *'  publicly  and 
generally"  used,  any  other  person  is 
entitled  under  this  new  law  of  patents 
to  step  in,  and  lay  proprietory  hands  on 
the  gift,  not  only  to  the  exclusion  of 
him  who  made  it,  but  of  those  for  whose 
advantage  it  was  intended  1  Surely,  re- 
formation never,  came  in  such  a  villa- 
aons  flood  as  this  before. 
.  The  principle  on  which  the  whole 
system  of  our  patent  laws  has  hitherto 
stood,  has  been  to  give  protection  only 
where  there  is  priority  of  invention ;  and 
it  is  the  only  principle  on  which  a  good 
system  can  be  built ;  for,  as  Dr.  Johnson 
most  shrewdly  and  justly  observes — *'  A. 
second  inventor  can  only  prove  his  pre- 
tensions  to  himself,  nor. "can  himself  al- 
ways distinguish  invention  with  sufficient 
certainty  from  recollection."  But  this 
principle  is  completely  broken  down  by 
this  new  system.  Henceforth — as  long  at 
.least  as  the  Act  under  review  continues 
•unabrogated — the  rule  will  be  to  give 
protection  only  to  him  who  first  catches 
the  ear  of  the  public. 
.  We  shall  be  told,  perhaps,  that  the 
Act  does  not  make  it  imperative  either 
.on  the  Judicial  Committee  of  the  Privy 
.Council  to  recommend  that  new  Letters 
Patent  shall  be  granted,  nor  on  the  So- 
vereign to  grant  them  ;  and  that  herein 
•is  a  protection  for  all  the  evils  we  antici- 
pate. The  Act  only  says  that  the  Com- 
mittee "  may  report/'  and  the  King  "  may 
grant."  This  is  quite  true ;  but  as  the 
Act  lays  down,  at  the  same  time,  most 
explicitly  the  principle  on  which  the  King 
and  Council  are  to  be  guided  in  their 
-decisions  in  this  class  of  eases,  and  as 
the  Judicial  Committee  can  only  act  in  a 
judicial  not  legislative  capacity,  we  ap- 
prehend that  in  actual  practice  the  may 
will  he  found  to  resolve  itself  into  a  very 
literal  must.  After  a  petitioner  had 
*hown  that  the  invention  l'i»r  which  he 
had  obtained  &  pateut  was  a  useiul  oue, 
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and  as  far  as  evidence  of  belief  can  be 
given,  that  he  "  believed  himself  to  be 
the  first  and  original  inventor9'  of.  it, 
and  that,  moreover,  it  was  not  at  the 
date  of  his  patent  "  publicly  and  gene- 
rally used,"  we  do  not  see  bow,  the  Privy 
Council  could  reasonably  resist  the  call 
that  would  be  made  on  them  to  give  him 
the  benefit  of  the  Act  Not  one  of-*U 
the  reasons  which  we  have  given  for  ©on. 
sidering  it  a  most  abominable  Act,  would 
be  of  any  avail  to  them  in  the  way  of 
apology  for  not  putting  it  in  force.  Jt  ia, 
and  it  will,  of  course,  be  their  business 
to  administer  the  law  as  they  find  it ;  the 
blame  of  giving  them  such  a  law  to  ad- 
minister must  belong  to  others.    .    v 

Iff.  The  power  which  the  Act  gives  to 
the  Privy  Council  of  extending  the  du- 
ration of  patents  for  seven  years,  is  the 
only  part  of  it  which  we  can  contemplate 
with  any  degree  of  satisfaction.  It  Is  a 
good  power  so  far  as  it  goes;  it  does  not 
certainly  meet  the  full  justice  4>f  the 
case,  but  it  will,  at  least,  prepare  the  way 
for  it.  Mechanical  inventors  wiH  never, 
in  our  humble  opinion,  have  full  Justice 
done  to  them,  till  they  are  placed  on 
precisely  the  same  footiog'  as  authors. 
Neither  should  it  rest  on  the  discretion  of 
any  tribunal  whatever,  to  limit  or  extend 
their  rights ;  they  must,  have  all  that 
they  are  fairly  entitled  to,  secured  to  them 
hy  all  the  sanctions  which  a  permanent 
and  unalterable  law  can  afford. 

IV.  Of  the  alterations  in  the  forms  of 
process,  in  actions  of  infringement,  we 
have  left  ourselves  only  room  to  say,  pa- 
ne rally,  that  they  have  terrorism  for  their 
basis,  "collusion  for  their  choicest  instn* 
merit,  and  the  benefit  of  sis-and*eigfct» 
penny  legislators  for  their  chief  end. 
Did  room  permit,  we  could  throw  such  a 
light  on  the  private  history  of  this  Act, 
as  would  make  more  than  two  or  three 
very  busy  bodies  run  for  concealment  to 
any  hole  or  corner  that  offered— a  foul 
chimney  with  a  ragged  and  sooty  inno- 
cent for  companion — not  excepted.  Bui 
'tis,  perhaps,  as  well ;  the  Act  is  its  own 
best  commentary ;  there  wants  no  private 
history  to  convince  every  intelligent  and 
reflecting  mind  that  the  persons  who 
framed  it  (the  real,  not  the  ostensible 
framers  we  mean)  could  have  neither  at 
heart  the  good  of  iuventurs  nor  the  good 
of  the  public.  .... 
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CORROSION  OF  THE  IRON  SHACKLES  AND 
BOLTS  OF  THE  BUOYS  IN  KINGSTOWN 
HABBOCR. 

(Extract  from  the  Report  of  Profe*sor  Edmund 
Bavy  to." the  Irish  Board  or  Works.) 

u  I  beg  leave  to  acquaint  you,  for  the  in- 
"  formation  of  the  Commissioners,  that  I  com- 
-  ineneed  toy  experiments  on  one  of  the  buoys 
:  *X  Kingstown  Harbour  on  the  26th  Novem- 
.  •  Jpelv  and  continued  them  on  another  buoy  on 
.  the  19th  December,  in  company  with   the 
Jiarboi^r-master,   who    kindly    afforded    me 
:  ^vpry  facility  in  his  power.. 
/.    *'  The  buoy  on  which  I  first  operated  (be- 
ing the  only  one  on  shore)  was  unfavourably 
\  circumstanced  for  my  experiments,  because 
^  none  of  the  lead  had  been  removed  from  its 
idwer  surface,  and  the  iron  shackles  and  bolts 
attached  to   it   were  very  much  corroded. 
/J'he  principal  corrosion,  however,  appeared 
te  have  taken  place  near  the  lead  at  the 
.bottom  of  the  buoy,  or  within  a  short  dis- 
tance of  it*    My  first  experiment  was  de- 
signed to  ascertain  whether  a  given  weight  of 
the  corroded    iron-work  connected  with  the 
"buoy  would,  when  protected  with  a  sufficient 
surface  of  zinc,  undergo  any  farther  corrosion, 
'osrlose  any  weight  in  sea-water.    Accordingly 
,  -the  iron  sbaekle,  link,  nut,  and  forelock,  im- 
mediately close  to  the  buoy,  weighing  toge- 
ther 57  lbs.,  had  attached  to  them  four  small 
ingots  of  zinc. 

"  On  the  15th  December,  I  examined  this 
'experiment,  Owing  to  a  strain  on  the  iron 
shackle,  one  of  the  pieces  of  zinc  had  been 
forcibly  removed ;  but  the  appearance  of  the 
iron  in  the  vicinity  of  the  other  pieces  of 
zinc  was  quite  different  from  that  of  the  un- 
protected iron,  and  much  mere  free  from 
corrosion  than  on  the  26th  November ;  the 
recent  state  of  the  experiment  prevented  me 
from  trying  if  the  iron -work  had  lost  any 
weight 

•  "  On  the  19th  December,  my  experiments 
were  made  under  more  favourable  circum- 
stances than  before;  the  buoy  on  which  I 
qperated  having  had  a  portion  of  lead  re- 
moved from  its  bottom,  and  the  shackles  and 
bolts  being  made  clean*  I  have  also  made 
subsequent  experiments  with  zinc,  as  a  pro- 
tector to  iron  in  sea- water,  and  instituted 
comparative  experiments  in  the  harbour,  to 
ascertain  the  rate  of  the  corrosion  of  known 
weights  of  iron  chain  when  unprotected,  and 
the  precise  difference  of  effect  when  protected ; 
also,  whether  bright  surfaces  of  iron  will 
oxidate  or  corrode  when  protected  by  zinc  ; 
but  all  these-  experiments  have  been  too  re- 
cently made  to  state  the  results. 

"  1  beg  leave  In  state  that  X  have  had  re- 
peated opportunities  during  the  last  week  (in 
company  with  the  harbour-master)  of  ex- 
amining those  buoys,  which,  agreeably  to 
my  suggestion  in  July  last,  had  about  three 
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inches  of  lead  removed  from  their  bottoms, 
so  as  to  break  all  connexion  between  the  iron 
shackles  and  the  lead  and  copper  coating  the 
buoys.  Some  of  the  buoys  so  treated  have 
been  down  nearly  six  months,  and  I  have  no 
hesitation  in  saying,  I  consider  the  alteration 
a  roost  beneficial  one,  and  connected  with, 
the  permanency  of  the  i  ron-work .  My  opinion 
is  founded  on  comparing  these  buoys  with 
the  buoys  from  which  none  of  the  lead  has 
been  removed.  In  the  former,  the  corrosion 
of  the  iron-work  seems  to  be  very  nearly  ar- 
rested, and  the  shackles,  &c.  have  become 
the  abode  of  myriads  of  marine  insects.  In 
the  latter,  the  iron-work  is  strongly  corroded, 
and  exhibits  no  vestige  of  animation  on  its 
surface. 

"  As  the  buoys  at  Kingstown  Harbour  are 
said  to  be  of  similar  construction  to  those  now 
in  use  at  Portsmouth,  and  the  latter,  accord- 
ing to  Mr.Loane,  pilot-master,  do  not  exhibit 
any  such  corrosion  as  the  former,  he  has  re- 
ferred  the  cause  of  the  corrosion  '  to  the 
stillness  of  the  water  at  Kingstown  Harbour, 
allowing  the  copper  to  act  against  the  iron  in 
a  greater  degree  than  it  does  at  Portsmouth, 
owing  to  the  greater  run  of  tide  there,  whieh 
carries  off  the  attractive  influence,  and  it 
may  be  assisted  by  the  lead  being  secured 
with  metal  nails.' 

"  I  have  had  no  opportunity  of  comparing 
the  buoys  at  Portsmouth  with  those  at  Kings- 
town ;  but  it  appears  to  me  that  very  slight 
differences  in  construction  may  occasion  a 
material  difference  in  the  corrosion  of  the 
iron- work ;  and  even  admitting  the  exaet 
similarity  of  construction  of  the  buoys  at 
.both  places,  it  is  possible  that  a  considerable 
degree  of  corrosion  may  take  place  in  the 
iron-work  of  the  buoys  at  Portsmouth,  without 
being  apparent  to  superficial  observation,  the 
loose  oxide  being  carried  off  by  the  strength 
of  the  tide. 

*'  The  striking  manner  in  which  the  cor- 
rosion of  the  iron  shackles  and  bolts  has  been 
arrested,  on  the  removal  ef  part  of  the  lead 
from  the  bottoms  of  the  buoys  in  Kingstown 
Harbour,  seems  to  show  that  the  previous 
rapid  corrosion  was  in  consequence  of,  the 
connexion  of  the  iron  with  the  lead  and 
copper  covering  the  surface  of  the  buoys,  and 
that  the  effect  was  at  first  justly  referred  by 
me  to  electricity  or  electrical  action." 

NOTES  AJH>  NOTICES. 

Steam-Engines  in  New  York.— The  whole  num- 
ber of  engines  in  operation  is  96;  aggregate  amount 
ef  horse-power,  046.-  American  Railroad  Journals 

■  There  are  in  Prance  3,000  fire-engines  served  by 
55,000  firemen,  of  whom  45  000  are  armed  ami 
equipped.  Upwards  of  15  000  commune*  may  re- 
ceive encrotir  in  case  of  lire,  in  a,  very  few  hoars. 
The  sum  provided  by  the  rouimniial  luiflget*  for  the 
expenses  of  these  e»tabli»huienisi»  I  000,000  francs. 
In  many  places  there  is  a  great  deficiency,  which 
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it  supplied  by  voluntary  contributions.  Tbe  ex* 
penses  of  keeping;  tbe  engines  in  repair,  and  sap- 
plying  the  places  of  those  which  become  worn  oat, 
are  estimated  at  30,000  francs  annually.  To  tbe 
above  engines,  there  mast  be  added  a  great  many 
more  belonging  to  Urge  manufactories  and  other 
establishments.— Parte  Adverti$er. 

The  Baltimore  and  Washington  Railway  is  stated 
In  the  last  American  papers  to  be  now  opened  for 

Eneral  traffic,  the  whole  way  to  the  foot  of  Capitol 
ill. 

Singular  Steam-Boat  Accident— While  a  steam- 
boat on  tbe  Mitsiuipi  was  running  close  to  tbe 
shore  on  the  12th  July,  to  avoid  the  current,  a 
large  cotton-tree  suddenly  fell  across  tbe  boat  with 
a  tremendous  crash,  breaking  through  the  boiler- 
deck  to  the  tower*  on  which  a  dosea  men  were 
sleeping,  all  of  whom  had  but  time  to  leap  oat  of 
danger  before  the  huge  trunk  sunk  deep  into  the 
deck,  nearly  severing  one  poor  fellow  in  two,  crush- 
,  ing  the  head  of  another,  and  slightly  wounding  one 
<or  two  others.  After  tbe  alarm  caused  by  this  oc- 
currence bad  subsided,  the  tree  was  cut  away*  and 
the  boat  proceeded  on  her  voyage.  The  tree  was 
ninety  feet  long  and  four  feet  in  diameter.— AmcrU 
can  Itaiifaad  Journal* 

Eqphoton  Unaccountable.— At  Boston,  on  Satur- 
day, the  schooner  Sarah,  lying  alongside  Central 
Wharf,  end  loading  for  Hartford,  suddenly  blew 
np  with  an  explosion  that  shook  tbe  surrounding 
buildings.  Happily,  no  lives  were  lost.  The  vessel 
sank  immediately.  The  extraordinary  part  or  the 
affair  it,  that  there  was  no  gunpowder  on  board  tbe 
vessel.  Tbe  chief  cargo  was  lime  and  saltpetre. 
We  are  at  a  loss  to  account  for  each  an  accident 
under  theae  circumstances.— 'Ibid. 

Arsenic. — This  mineral,  which  in  Cornwall  was 
formerly  thrown  away  as  waste,  now  assumes  an 
aspect  of  importance.  Great  quantities  of  it  are 
collected  from  the  flues  of  the  burning-bouses 
among  tbe  mines,  where  the  tin  is  calcined  pre- 
viously to  its  being  sold  to  the  smelter.  One  ma- 
nufactory for  refining  and  making;  it  merchantable 
has  existed  some  years;  another  baa  recently  start- 
ed. Both  are  in  lull  work,  and  now  tbe  crude  ar- 
ticle sells  at  tbe  mines  at  between  1/.  and  21.  per 
ton.  It  appears  that  tbe  principal  part  of  the  re- 
fined article  is  skipped  for  Prance,  but  it  is  not 
generally  known  what  is  afterwards  done  with  it, 
or  in  what  branch  of  manufacture  it  is  used.  The 
refiners  are  vigilant  in  preventing  any  one  who 
they  think  might  be  able  to  notice  their  mode  of 
proceeding,  from  knowing  what  goes  on  within  the 
walls  of  their  establishments.  From  the  great 
number  of  tin-mines,  and  consequently  oi  burning- 
houses,  in  the  western  part  of  the  county,  it  appears 
rather  strange  that  the  only  refining  factories  are 
in  Gweonappe,  or  that  neighbourhood*  Arsenic 
appears  to  be  rising  into  importance,  and  a  great 
quantity  of  it,  In  its  crude  state,  as  taken  from  the 
bentfeg-beeees,  is  carried  openly  by  carts  and  wag- 
goes  to  the  manufactories.  Tie  great  danger  to 
which  tbe  lives  of  human  beings*  as  well  as  cattle* 
are  exposed,  by  this  mode  of  conveyance  of  the 
poisonous  mineral,  subjecting  ft  to  the  influence  of 
the  winds  awl  other  accidental  dreamstanees,  ren> 
ders  it  necessary  that  some  regulation  should  exist 
to  prevent  its  being  conveyed  in  any  other  than 
tight  carriages,  with  a  Hghtfttmi  cover.  These 
precautions  would  Hot  cost  tbe  manufacturer  an 
Mdhfon  of  6Vf.  per  ton.  a  consideration  too  trifling, 
it  might  have  appeared,  to  render  legislative  enact- 
ments necessary,  but  regard  for  human  life  is  sacri- 
ficed |o  »  short-sighted  view  of  peeunUry  ad- 
vwtagev^lffetnj  Journal. 

Masse*  of  HstsoHe  Iron  in  Mexico,— The  mass 
•fires  la  Ike  street  of  Bait  Deminge,  at  Zaeate- 


eas,  ia  Mexico,  is  40  inches  long,  S3  inches  breast, 
13  inches  thick,  and  its  weight  is  estimated  to  be 
about  2,500ibs.  The  whole  mass  appears  to  be 
compact,  but  the  surface  presents  several  impres- 
sions of  a  globular  form,  varying  in  size,  one  of 
them  being  7  inches  in  diameter,  and  3  inches 
deep.— Another  mass  of  iron  stands  in  the  north- 
west corner  of  the  churchyard  at  CbaTcas,  between 
Catorce  and  San  Lois  Potoai.  Its  height  above 
ground  is  32  inches.  In  appearance  it  closely  re- 
sembles the  mass  at  Zacatecas,  and  is  exceedingly 
tough.— At  Pablazon,  a  Hacienda  to  the  westward 
of  Catorce,  is  a  third  mass.  Several  small  anasaea, 
some  weighing  SOlbs.,  have  been  found  in  the  vici- 
nity of  tbe  Rancho  del  Sitlo,  between  Charcas  and 
Pablazon,  whence  the  mass  at  Charcas  is  said  to 
have  been  brought. — Trans.  Geol.  Soc. 

Neva  Steam- Engine. ~\l  is  said  the  Rear.  W7 
Morris,  Minister  of  Dean-row  Chapel,  Wilsmlewy 
in  Cheshire,  has  invented  a  new  steam-engine*  the 
expense  of  erecting  which  will  be  less  than  a  loth 
part  of  the  cost  of  a  steam-engine  of  equal  power; 
and  the  expense  of  working  it  will  be  lees  than 
1,000th  part  of  tbe  expense  of  working  a  eteaev 
engine  of  equal  power.— Times. 

Next  week  the  Supplement  to  tbe  present  volume, 
containing  title,  table  of  contents,  &c.  and  portrait 
of  Charles  Vlgoolea,  Esq.  C.  E.  Price  6d.  Also, 
vol.  xxiii.  complete,  in  boards,  price  9s.  6d. 

We  hope  M.  (Leeds)  will  think  with  us,  that  after 
the  amends  made  tn  our  present  Number,  the  sub- 
ject of  bis  letter  may  be  dropped. 

Communications  received  from  Mr,  Beale— Ms* 
Dines— Dr.  Pring— Tyro— A  German— P.  G.  8. 

LIST  OF  NBW  PATENTS,  GRANTED    BE- 
TWEEN THE  22o  OF  AUGUST,  AND  25th 
OF  SEPTEMBER,  1835. 
James  Fergnsson  Saunders,  of  Tenterden -street, 
Hanover-square,   for  improvements  in  clarifying 
raw  sane  and  other  vegetable  and  saccharine  juices, 
and  in  bleachiqg  such  raw  juices*  being  a  commu- 
nication from  a  foreigner  residing  abroad.    Septem- 
ber 1 ;  six  months  to  specify. 

John  Joseph  Charles  Sheridan,  of  Walworth, 
Surrey,  chemist,  for  an  improvement  in  the  manu- 
facture of  soap.     September  17 ;  aix  months  to 


William  Mason,  of  Brecknock-terrace,  Camden- 
town,  engineer,  for  certain  improvements  on  wheels, 
boxes,  and  axietrees  of  cairiages,  for  carrying  per- 
sons and  goods  on  common  roads  and  railways. 
September  24 ;  aix  months  to  specify. 

Joshua  Procter  We*thead,  of  Manchester,  ssnair- 
ware  manufacturer,  for  certain  improvements  in 
the  manufacture  of  small-wares,  and  an  improved 
arrangement  of  machinery  for  covering  or  forming 
a  ease  around  any  wire,  cord,  gut,  thread,  or  other 
substance,  so  as  to  reader  tbe  same  suitable  for 
various  useful  purposes.  September  24 ;  six  mouths 
to  specify, 

83*  Patents  taken  out  with  economy  and  4*> 
•patch  ;  Specifications  prepared  or  revised ;  Ca- 
veats entered;  and  generally  every  Branch  of 
Patent  Business  promptly  transacted.  Drawings 
of  Machinery  also  executed  by  skilful  assistants, 
on  the  shortest  netiee. 
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Buildings,  fire-proof,  397,  492,  499 
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■  ■     ■  boata  propelled  by  screw-power,  447 
Candles,  new  material  for,  48 
Cannon-locks,  percussion,  2 45,  506 

— — ,  rotary  cylinder,  446 
Caoutchouc  whips  and  coffins,  16,  80, 176, 
224 

■  sheathing  for  ships,  507 

bost,  143,  176,  224,  278,  386 

— —  manufactories,  400 
Carters  paddle-wheel,  553 

■  gas- r  sire,  465 
Catalogue,  curious,  144 
Catamaran,  Cunningham's,  1 
Cere's  paddle-wheel,  341 
Cement  for  broken  glass,  186 
Chaucer  a  man  of  science,  287 
Chemical  laboratory,  Ede's,  161 
Chererton,  Benjamin,  Esq.,  on  Mr.  Exley's 

new  theory  of  physics,  8,  18,  36,  53  j 
mechanical  sculpture,  420 
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Clark's  blowers,  127 
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zenge machine,  177,  224 
Clegg,  Samuel,  Esq  ,  and  gas  lighting,  59 
Cloth,  drawing  on,  64 
Clyde  Iron- works'  hot-air  apparatus,  81 
Coal-consumers,  practical  hints  to,  7 

,  Welch,  293 

Cock,  Tyler's  shifting  gauge,  241 
Codnor  hot-air  smelting  furnace,  497 
Coffins,  caoutchouc,  16,  80 

,  artificial  stone,  255 

Collier's  steam-boiler,  143,  224,  255 
Colliers,  the  poor  working,  89, 138,  254 
Comet,  Halley's,  64, 428,  448,  490,  521 
Compass,  Pope's,  sliding  ship's,  33 
Cooking  by  gas,  135,  271, 448, 463 
Copper,  how  to  whiten,  185 

sheathing,  test  of,  214 

Copernicsn  system  denounced  by  the  Vati- 
can, 287 
Cornwall  iron  castings,  64 

■ Polytechnic  Society,  213 

Cotton  Manufacture,  Baines'a  History  of, 

282 
Cow's  portable  Indian-rubber  boat,  279 
Crank-making,  35 

Cunningham's  (Mr.   Henry  D.)  travelling 
life-apparatus  and  catamaran,  1 ;  shifting 
paddle-wheel,  183 
Currying-knife  trimmer,  508 


Daglish's  prize  rails  and  pedestals,  225 

Dakin's  turning-lathe,  369 

Daris's  mode  of  chilling  cast-iron  wheels, 

60 
Davy,  Mr.  C,  on  fire-proof  buildings,  397, 


456,  492,  499;  description  of  a  simple 
drill,  441  ;  street-paring,  445 

Davy,  Professor  E.,  on  protecting  the  iron 
shackles  of  buoys  from  corrosion,  527 

Deekin,  Mr.  Thomas,  on  the  Thames  Tun- 
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Dean's  submarine  operations,  270 

Dear  and  bad,  431 

Densities  of  bodies  at  different  depths,  143 

Dbwhurst'a  (Rer.  Charles)  bee-hire,  33 

Dipping-needle  deflector,  Fox's,  97 

Disbrow's  steam-boiler,  400 

Draining  by  boring,  271 

furrow,  tile,  383 

Drawing  on  cloth,  64 

Drill,  simple,  441 ' 


Earthquakes,  force  of,  320 

Earth-work,  Bidder's  table  for  calculation, 

200 
Eastman's  central  discharging  water-wheel. 

193 
Ecliptic,  the,  change  in,  16 
Ede's  portable  chemical  laboratory,  161 
Education,  state  of,  271,  423 
"  Educational  Magazine,"  264 
Electricity,  416 

Electro-magnetic  working  power,  458 
Emigrants,  advice  to,  61 
Emigration  to  the  Neilgherry  Hills,  155 
Ericsson's  caloric-engine,  192 
Euphrates  expedition,  48 
"  European  Aeronautical  Society/'  272,  289, 

372,  464 
Exley's  new  theory  of  physics,  8,  18,  36. 

53.  115,  158 
Explosion  of  steam-boilers,  96,  288,  464 
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Faraday,  Professor,  on  the  pneumatic  nil* 
way,  70 

Field,  Josh.  Esq.  C.E.,  evidence  on  ma- 
rine steam-engines,  249 

Fire-establishment,  Manchester,  80 

— —  establishments  in  France,  527 

engine,  ancient,  185 

Chandler's,  244 

■  Tilley's  new  metallic,  257 

proof  buildings,  397,  456,  492,  499 

Fires,  London,  399 

Fishmongers*  Hall,  270 

Foundling  Hospitals,  effects  of,  423 

Fox's  dipping-needle  deflector,  97,  gal  v 
metrical  test  of  copper  sheathing,  214 

France,  railways  in,  3tt  63 
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Fulton's  orrery,  255 
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G. 


Gait,  Mr.  John,  plan   of,  for  superseding 

steam-power,  96,  403,  460,  514 
Gas-lighting,  59, 160,219 
cooking  by,  135,  $71, 448,  463 

—  metre,  Bogardus's,  447 

:valve,  Carter's,  465 

Genius,  aphorisms  on,  467 
Geology,  contributions  to,  416,  421 
Glasgow,  steam-engines  in,  80 
Glass,  plate,  manufacture,  320        * 

*  how  to  drill  holes  through,  362 
Glass-working,  185 
Gravesendnew  pier,  431 
Gravitation,  Professor  Airy  on,  300 
Gray's  railway  system,  351 
Greenwich  Park  railw  ay  viaduct,  449 
Gregorian  system  of  chronology,  24,  146 
Grindstones,  list  of,  267 

Gurney's,  Mr.Goldsworthy,  Bude  light,  80 ; 
steam-carrlage  claims,  183, 302.320,  367  % 
395 

H. 

Hancock's  steam-carriage,  3*3,  381,  396, 

457 
Hamilton,  Professor,  knighted,  416 
Hall's  steam-engine  improvements,  368,459, 

464 
Hansom,  Mr.,  and  Birmingham  Town  Hall, 

128 
Harrow,  Woodside's,  revolving,  238 
Hartley's  plans  for  preventing  fire,  456 
Haydn,  a  member  of  the  French  Institute,  64 
Heat,  Ode  to,  391 

—  theories  of,  416 

radiation  of,  418 

Herapath,  John,  Esq.,  on  railways,  148, 166, 
181, 197,  232,  275,  308,  355,  425,  450, 
517 

Howe,  on  the  cultivation  of  the  vine,  56, 151 

Hone-stones,  list  of,  267 

Hoar's,  Mr.  W.  F.,  African  expedition  of 
discovery,  75 

Horse-shoe-nia^ing  machine,  445 

Hosking's  straw-cutting  machine,  214 

Hot-air  smelling  process,  Neilson  and  Co.»s, 
81,  102,  172,  201,  238,  261,  341,  421, 
497  ' 

Howard's  vapour-  engine,  143 

Hunter's  stone-plaining  machine,  73,  349 

•  Hydraulia,"  Matthews**,  204 
Hydraulic  blast-wheel,  Martin's,  273 
Hydraulics,  certain  phenomena  in,  6, 92 
Hydro-pneumatic  pump,  41,  93 
Hydrostatics,  Useful  Knowledge  Society's 

treatise  on,  154 


Inclined  planes,   anchor   for   railway-car- 
riages on,  136 
India,  steam  communication  with,  48 
— -S  railways  in,  95 


India,  post  in,  143   . 
Indian-ink,  63 

■  ™hber  boat,  143,176,  224,  278,386 

■  manufactories,  400 
— -  sheathing  for  ships,  507 

—  hand-mill,  155 

Indigo,  alleged  substitute  for,  61 
— — ,  experiments  on,  436,  453 
Ink-distributer,  self-operating,  507 
Innovation,  war-cry  of,  287 
Intemperance,  the    bane    of  the  working 

classes,  398 

Invention,  pirated,  case  of,  48 

Inventors,  claims  of,  366 

Ireland,  Griffiths'  geological  map  of,  421 
1 ,  toads  in,  422 

Iron-castings,  Cornwall,  64 

,  how  to  soften,  185 

,  how  to  protect  rrom  corrosion,  527 

-*— ,  solder  for,  186 

— ,  meteoric  masses  of,  528 

,  hot-air  smelted,  81,  102,  172,  201, 

238,261,341,421,497 

*— ,  wheels,  'cast,  Davis's  mode  of  chill- 
ing, 60 

works,  Clyde,  hot-air  apparatus  at,  81 

Isometrical  perspective,  160 

J. 

Jeck'a  ocrean,  or  boot-wearer's  assistant. 
254 

Jopling,  Joseph,  Esq.,  on  tho  smoke  nui- 
sance, 298 ;  on  railway  bars,  371 

Jordan's  steam  whim-engine,  215 


Kater,  Captain,  death  of,  127 
Kempton's  power-loom,  243 
Kingston,  Mr.  John,  C.E.,  Report  by,  on 
Cunningham's  shifting  paddle-wheel,  183 
Kohler's  ad  ding-machine,  241 


Labour,  effects  of,  division  of,  188 
Laird's,  Mr.  M.,  evidence  on  marine  steam* 

engines,  374 
Lardner,  Dr.,   on  the  pneumatic  railway, 
67 ;  on  graduation  of  railways,  420  ;  evi* 
dence  on  the  Great  Western  Railway, 
474, 509  ■ 

Lathe,  Dakin's,  turning,  369 
Leaf  from  and  old  book,  184 
Leather ,  binding,  467 
Life-apparatus,  travelling,  Cunningham's,  t 
—  boat,  India-rubber,  Lieut.  Wall's,  386 
Light,  Bacon's  theory  of,  95 
Liverpool  Mechanics'  Institution,  316 
Locomotive  engines,  Baldwin  s,  239. 
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London,  improvement*,  268 

fires,  399,  439 

Longevity,  negro,  400 
Lozenge  machine,  Clark  and  Co.'s,  177 
Luckcock,  Mr.  Joseph,  memoir  of,  24 ;  re* 
.marks  on,  146 


O. 


M. 

Macerone's  (Colonel)  steam-boiler  and  car- 
riage.29,  64,360,  404 

Machinery,  self-acting,  299 

M'Gauley's  electromagnetic  moving-power, 
458,490 

Macneilt,  Mr.  John,  200 

M'Curdy's  propeller,  35,  153,  196,  236; 
steam-boiler,  401, 458 

M agnetism,  416, 420 

Magnanimity  in  humble  life,  287 

Mallet's  (Mr.  Robert)  experiments  on 
making  paper  from  turf,  504 

Mango,  naturalization  of,  in  England,  143 

Manchester  fire-establishment,  80 

Map  printing,  42 

Marcband's  steam  engine,  243 

Marine  wood -destroyers,  16 

Martin's  arithmetical  frames,  262 

Matthew's «  Hydraulia,'*  204 

Maudsley  and  Fields  steam-carriage,  382 

Menai  bridge,  52 

Mechanics'  Institution,  London,  144,  317 

■  ■ ,  Liverpool,  316 

Mercurial  troughs,  Mr.  Weekes's  economi- 
cal and  convenient  method  of  construct- 
ing, 393 

Meteoric  iron,  masses  of,  528 

Metropolis  Spring  Water  Company,  120, 
128.134,144,168,288 

Milk,  bow  to  preserve  in  long  voyages,  14 

Mill,  Indian  hand,  155 

— -—,  farmers',  608 

Miners,  plans  for  raising,  215 

Mont  Blanc,  Dr.  Barry's  ascent  of,  416,422 

Moore's  Almanac,  remarkable  prediction  of, 
400 

Morgan  v.  Seawards,  318,  321 

Motive-power,  new  source  of,  172 

Murray's  Encyclopedia  of  Geography,  42 

Music,  claims  of,  64 

Muslins,  invisible,  287 

MyddeltOn,  Sir  Hugh,  207 

N. 

Hash,  Mr,  death  of,  176 

Needle  threader,  Rogers's,  158 

Negro  longevity,  400 

Neilgherry^  hills,  emigration  to,  155 

Neilson's  hot-air  smelting  process,  81, 102, 

172,201,  238,  261,  341,  421,  497 
Netting  machine,  192 
New  River  Company,  503 
Norton,  Captain,  suggestion  by,  of  a  new 

source  of  motive  power,  172 


Oakum,  Cook  and  Usher's  mode  of  manu- 
facturing, 241 

Ocrean,Jeck'8,orbootwearers'assistant,£54 

Ogle's,  Mr.,  steam-boiler  and  carriage,  360^ 
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